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I

MANAGEMENT INFORMATION SYSTEM: AN OVERVIEW

The Management Information System represents a plan to utilize
modern management techniques to facilitate the goal of a learner-
responsive school system. The Management Information System was
developed to meet the need for coordination of resources with long-range
planning and financial management of the future. The project which was
funded by the-U. S. Office of Education had three missions:

1. The development and construction of a common data base.

2. The development and construction of a program monitoring
system.

3. The development and construction of simulation, modeling,
and reporting devices for management.

A necessary prerequisite for any systematic study of the informa-
tion needs in decision-making is the establishment of an educational data
bank. Four interrelated activities are necessary for the development of
this data bank.

L. Information Collection the development of specifications
for information sources and, when appropriate, sampling
techniques; the development of specifications for instrument
construction and the scheduling of information collection;
the development of common definitions for data elements in
the .bank.

2. Information Organization the development of methods for
cross classification of information; the development of
coding systems for information storage; the development
of systematic reliability and validity checks for information.

3. Information Analysis the development of analytical tools
for information manipulation; the development of base line
or referent information; the development of schedules for
periodic evaluation of procedures.

4. Information Reporting the development of criteria for
specifying information reporting audiences; the development
of formats, schedules and reporting session procedures; the
development of strategies for providing information to users.



2

Data bank activities are being structured to classify data und: r
the following five tracts or files: (1) FINANCE, (2) STAFF, (3) L,..CIL,ITY,
(4) PUPIL, (5) COMMUNITY.

The FINANCE DATA FILE includes all cost elements relative to
the educational program. It is a fiscal reporting system which reflects
the cost of operating the educational program.

The STAFF DATA FILE includes demographic characteristics,
training and experience, ratings and effectiveness measures, and salary.

The FACILITY DATA FILE includes the site characteristics, the
buildings (construction, age, and condition), the educational and non-
educational space, the equipment specifications, and program materials.

The PUPIL DATA FILE includes elements with common definitions
related to demographic characteristics. It contains measures of the
present level of intellectual functioning and measures of achievenient,
performance, aspiration, and expectation.

The COMMUNITY DATA FILE includes information obtained and
stored by the local community. The decision to not automate the informa-
tion'derived from this file in decision-making was based on the shifting
focus of the project from a broad data base toward a more limited
computerized data base. It was the intent of the decision-makers in the
project to exclude data that had a prohibitive cost effectiveness ration,
and concentrate on those data related to building the management system
around a program planning and budgeting structure. This decision was
made during the second year of the project's life, and the early documenta-
tion of community materials and the sources of this data are still on file at
the Iowa Educational Information Center.

Basic to program monitoring is the school schedule. The schedule
reflects the way in which facilities and staff are used with respect to time.
It also reflects student use of time as they participate in various courses.
The programoriented school district budget also reflects the use of
resources to carry out instructional activities.

Simulation techniques are important for effective long-range
planning. The Management Information System provides the tool for cost
projects under the Planning, Programming, Budgeting, Evaluation System
(PPBES).

Through the use of Management Information System, school district
managers can increase the quality of decisions, more effecti,7ely evaluate
programs, and become more accountable for resources and accomplishments.



3

II

EVALUATION

Educational relations between federal, state, and local educational
agencies are changing. These changes are causing the emergence of new
roles and a shift in existing relationships for private and public lay
oll.,anizations, professional societies, and institutions of higher education.
This shift in relationship has been accompanied by a new emphasis in
administration on the process of decision-making. It is expected that
change will continue at an accelerated rate_and administration will focus
more and more on planning and accountability. The need for information
that is related to decisions and responsive to the management of change
will become more acute. The central question in any study of management
information systems inevitably concerns decisions about people and things.

Today our educational systems show a variety of form of organiza-
tional structure. These structures have been evolved to cope with the
increased size and complexity of American education. They also reflect
the changes that have occurred in the funding and scope of the educational
enterprise. In the past, structures emphasized the activity to be performed
by those occupying roles in the system. The older models are being,
replaced by new models of the educational system based upon deciding.

Management Decision-Making

Current conceptualizations of administration focus on the decision-
making function as the key to management. This shift in emphasis from
doing to deciding has raised serious lquestions about the role of admin-
istration. For example, who needs to know? Who sets the goals and
priorities for the system? Who evaluates decisions? Our existing fund of
research on decision-making can be conceptualized into terms of three
basic models.. The first model purports to help our understanding of the

v decision-making process by showing how others have made similar
decisions. It is a post-hoc model. Examples of educational applications
of the model are found in the case-study approach to the teaching of
educational administration and the use of experts in viewing programs.
Second, models of "who should be involved" in the decision-making situation
exist. They focus on who will be effective, are descriptive and emphasize
functional involvement. The newer economic models focus on alternatives,
choices, probability and the respective economic values of decisions.

liy representi iv; a simplification of reality, each of the models
anempt to reduce uncertainty. '('hey introduce structure, or, if you will,
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a frame of reference for viewing a particular class of situations. Tne
above models in their application have had a limiting effect on adm:r.:stra-
tion by the very fact that the models are not very generalizable and
only a partial explanation of the montage of administrative decision-
making. For example, the economic model with its inherent focus on
the criterion of efficiency when contrasted to the administrative model
of participation often leads to contradictory outcomes because the models
-Ire based upon conflicting assumptions and objectives.

One must always keep in mind that the model adapted represents
limitations as well as benefits, Each model has built-in biases that
represent a view of reality. While this allows the introduction of goals
and objectives which lend structure and bring order to the work of observa-
tion, it does not necessarily produce adequate and relevant information.
Also, a model is further limited by the availability of a measuring system
precise enough to further reduce uncertainty about the observations which
are made in application of the model. All models assume that the world
is such, observations are made thus, and are, therefore, based upon
belief. The value of one "belief" over another is usually based upon the
scientific criteria of parsimony, inclusiveness, and the ability to generate
useful hypotheses. How is this related to the MIS role in administration?

An Organismic Model

The pressure for change from both within and without the educa-
tional setting is causing administrators to reexamine the existing models
and search for new models of educational decision-making. An organismic
model was developed as a component of the MIS project and represents a
viable alternative to continued current practice in administration.

The organismic model developed is based upon the following
assumptions. First, the model assumes a life cycle. The life cycle
concept is biological in that an organism is born. 'Once born, the organism
attempts to stay alive. Finally, the organism dies. Thus, a cycle is
completed. Second, the organismic model assumes that change is always
present. The very existence of the life cycle presupposes change in the
organism. The change is characteristically thought of in terms of life
stages such as birth, yOuth, maturity, and old age. Third, the organismic
model assumes that the organism strives to perpetuate itself. In biology,
this is accomplished through reproduction. Fourth, the organismic model
assumes an interaction with the environment. In the process of this
interaction, the organism must assimilate from and accommodate to the
forces outside itself. Fifth, all organisms show organization in the sense
of differentiation of function. Even the simple amoeba has parts of itself
with special features and functions.
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It has been said many times that the goal of business is to stayin business. This is an organismic goal and is equally appropriate for
many organizations. A recent example of the organizational tendency tostay in operation once functioning was the Polio Foundation. Dr. Saulk's
discovery and wide-spread use of a polio vaccine did not put the foundationout of business- -it simply developed new goals and began a new cycle.
Educational organizations possess this same characteristic.

The cyclic aspect of an educational system can easily be understood
in terms of sets or series of events which occur over time and lead back
to a starting point. For example, the events of an educational system can
be thought of as beginning in September, ending in June, and the cycle
begins again in the following September. In this sense, educational
organizations are described as being cyclic. The MIS project has shown
that the vast majority of administrative planning activity is also cyclic.
The procedures and processes which' require MIS reporting are not of the
one of a kind variety and therefore lend themselves to an organismic
model for management information systems.

The stay alive characteristic of the educational system under study
was assumed to be a priori condition in the sense of describing the present
state of an evolutionary chain of events and not the beginning point. It isnot a priori in the innate idea sense. Rather, it is a convenience of belief.
Stated another way, in developing the MIS it was assumed that the system iswhat it is nothing more, nothing less. By starting with the present, the
organization of the system was represented in relation to its functioning
in the existing environment. Or, the present organization and use of
resources represented the differentiation of function within the system to
achieve adaptation to the environment. The present is an organizational
condition of being. A few key terms in the organismic model of administra-
tion are presented to facilitate the reader.

Organization consists of the differentiation of function by structuring
within the system in order to rec:ulate activity. Activity is regulated to
conserve the energy of the system. Organization is the process by which
the system adapts to the environment. Organization is the regulating functionof the system. Information serves the organizational function of the system
by providing the intelligence.

Change, then, is represented by adaptation. The potential for
adaptation consists of the ability of the system to assimilate (make internal
adjustments by absorbing from the environment) and accommodate (make
external adjustments by reconciliation with the environment) in order tostay alive in the future.
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Management serves the system by providing an information
system for decision- making in the process of adaptation in the course
of change. MIS, in an organismic systems sense, is the process of
providing feedback into the system. Feedback is the name given to
information which is intended to effect control. Feedback answers the
question: "How are we doing?" It is an adaptive monitoring-type
mechanism. It is now time to put the elements together in the model.

An Administrative Model

Educational systems have adopted a structure a priori which
specifies the universe of logical possibilities of discourse. From this
universe, functions and elements are named. The model developed
specifies by definition the possible observations within the system.
The MIS model begins with present status and assumes that there exists:

1. Organization within the educational system.
2. An adaptive change mechanism which operates through

assimilation and accommodation with the environment.
3. A feedback system to provide for organizational change

through information from the internal and external ,
environment to serve the goal of system survival.

Also, change is accepted as a continuous condition of the system.

Administration and MIS are closely related in the sense that a
functional administrative system is based upon adaptation, and therefore
inherently subsumes an information system to serve the need for the
organizational structuring necessary to facilitate assimilation and
accommodation in the environment. Administration is charged with the
management of the larger educational system and the MIS is the internal
information system necessary for system change. The logic of this
conceptualization can be stated in the form of an input-black box-output
analogy as shown in Figure 1.
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Environment

(output)

(Professional and Public)

(input)

Administration System
(to regulate)

Process
Educational System

(to operate)

Figure 1.
A System Model of Education

MIS
System

_

When there is no pressure for change in the output of the educational
system from the environment, the system is said to be in equilibrium.
The forces for change are in balance with those of persistence in a
dynamic sense and internal organizational forces are able to adjust to
environmental pressured. Under these conditions, an informal MIS
typically functions well in relation to the administrative system.

In order to facilitate an understanding of the MIS developed,
system equilibrium is presented. A system attempts to maintaia L.self
and conserve its energies by internally organizing for adaptation to
conditions for the external environment. Adaptation subsumes previous
change and equilibrium is the ready state for further adaptation. Stated
formally in a three organizational, three pressure equation:

Let functions a, b, c, etc., represent the internal organization of the system.
While pressures x, y, x represent conditions in the environment.
Then

(1) a + x = b
(2) b + y = c
(3) c + z = a, etc.

represents a state of dynamic equilibrium where functions and pressures
interact to balance each other. An educational system is modeled as a



structure of processes in relation to an environment which cause_L:cit
other to exist. A system in a state of equilibrium is concentrating on
the adaptive function of assimilation. It is taking into itself the envi 17011
mental pressures and processing them through a cycle of functions by
use of present organization. The environmental input is taken into tilt:
educational system and processed by organizational functions which
create further organizational functions, which in turn respond by absorption
on other environmental pressures until the cycle of the system is complete.

The pressure for the creation of a new equilibrium occurs when
the environment alters in such a way_ that the present functions of the
organization can no longer accommodate themselves in c,:der to maintain
equilibrium. Let us say that x undergoes a change to x'. Then:

(1) a + x' b'
(2) b' i y = c
(3) + z =a

and the introduction of a new state in the environment caused a shift by
accommodation within the organization to create a new equilibrium within
the system. The change of b to b' was an assimilation within the organization
to change in the environment. Adaptation is itself an equilibrium between
assimilation and accommodation. I

In the sense of answering our central question, we can now say
that within any system and its environment, the relationship of people and
things is one of creating an organizational structure flexible and responsive
enough to achieve the inte...-nal assimilation of external changes within the
system. The accommodation of the organization is to external change in
the environment. The relationship is reciprocal and forms an indissoluble
entity. Obviously, this management model is based upon an MIS structure
in the sense of being information-oriented. The key to educational administra-
tion is the development of an MIS to serve .decision-making.

The MIS model presented is based upon a systems view and thus
complements the administrative model presented. MIS, as here defined,
provides information to decision-makers. The information must be timely,
relevant, accurate, and in usable form. Since everyone in an educational
setting must make decisions, the MIS model should serve all members of
the organization. But, administrators by the nature of their relationship
to the system bear the responsibility for the majority of decisions and the
consequences of their implementation. The objectives of our MIS model
can be summarized as:

1. To provide data related to system operation for administra-
tive direction and control of change;



2. To provide for the collection, organization and storage of
data relative to programs and goals of the.system;

3. To provide for the analysis and evaluative procedures and
techniques for program implementation, operation and
termination;

4. To provide a response capability for t,. Jitation of
change and revision of programs and procedures;

5. To provide for an ongoing evaluation of the MIS system;

6. To provide for the communication of information within
and without the system.

The organization of 11,, information system itself follows the familiar
classification schema of Pupils, Staff, Curriculum; Facilities and
Financt. The existing information in our educational system is classified
in these catego -ies. A data base of information files following this .

categorization would be built from present files. (See Figure 2.)

(
.,....4,.....,.

...- Data
iBase

Curric- ...---o. Master
lum Files

"-,_ _..._.-

7-
Finance

.--Ir-..'
Facility

\..,

Figure 2.
An MIS Data Base and File Relationship

The task of building a data base is not as complicated as one
would expect. As already stated, most of the data necessary for the
construction of a data base exists in a school system. The creation of
a data base for educational decision-making is an ideal application of
the computer with its ability to store and retrieve data. Five tracks of
information are presented for the organization, clarification and systematiza-
tion of available data. It is assumed that better decisions in all five tracks
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of information are presented for the organization, clarification and
systema,:--ation of available data. It is assumed that better decisions in
all fivt, will result from the development of a methodology to
show t*:,_ relatedness of decisions in each area on other tracks within
the system. The massive storage capability of the computer allows for
the creation of information based upon the interrelatedness of data.

The real immediate benefit of this system is in the building of
ties or links between classification categories to make them dynamic
rather than static files. In this way, 'a data base allows for the representa-
tion of the interrelatedness of events in the system. The structure follows
Figure 3. The model depicts the events of an educational cycle in terms
of the status of input at the start of the program, the processes of change
organized within the system and the new status of input at the point of
output.

Input

The status of input is depicted in terms of the system at the start
of a cycle of activity, the constraints imposed by the environmental
setting, and the constraints imposed upon the input by the system itself.
It should be stressed that this model assumes that the input into an educa-
tional cycle consists of much more than pupils, and that the system cycle
will cause change in all .spects of the input. For example, it is assumed
that the facility will be different at the completion of the cycle the staff
will have changed. in many ways the curriculum will be changed the
financial picture will not be the same. Indeed, the community will not
be the same.

The point is essential for it must be remembered that from an
organismic system conceptualization, change is both internal and external.
Change accompanies any activity. The task of an MIS is to provide informa-
tion at the most meaningful points in this continual change cycle. It should
be added that administrators at various levels within the system will have
different information needs. Thus, there will be many information cycles
within the MIS related to the function of the particular decision-maker.

Process

Process denotes the organizational objectives within the system
change process. In our model of the educational system, process is the
organized differentiation of function reacting to produce change in the
input variables. This stage of the cycle is capable of continual feedback
and internal organizational change to achieve the reason for the existence
of the system. In Figure 3, constraints are shown in terms of the setting,
and examples of processes to be explicated within the setting are listed.
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Output

Output information is'again presented in terms of the five files of
data, the effects of the cycle on the setting and the system goals. While
educators are accustomed to this point in the cycle being the moss: relevant
to MIS, it should be pointed out that the model allows for the presentation
of information related to any of the three phases of the model. The
possibility of acting on information exists in relation to each of the phaSes
and in relation to accepted standards of performance for both people and
things. The model is applicable to decision situations at all levels of the
system. The level of involvement of the decision-maker provides the
key to the MIS system operation in that it is the setting that provides the
key to what information is needed.

This project has welded together several conceptualizations of the
reality that is administration. The model presented an organismic view
of the relationships between administration and the people and things that
form an educational system. By focusing on decision-making, the boundaries
of an educational system are separated into an internal organization and its
relationship to the external environment. By focusing on the present state
of that which the organization operate's on, the processes, the model gains
the:advantage of always being able to adjust the organizational structure
for the next process on the present state. By viewing MIS as the process
of providing information for decision-making, the interrelatedness of
administration and MIS to the system function of adaptation is explicated.
Finally, the environment of an educational system was presented as having
at least an internal professional component and an external public corn-

_ponent which influences change and the differentiation of function, within
the internal organization. From here, we will move to the actualized
operational MIS model in a school district setting.
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III

DATA FILE INTEGRATION MANAGEMENT

The Mdnagemont Information System (MIS) data are organized into
subsystem files as described below, and are interrelated through the school's
rri,ister schedule of courses file, Since the master schedule represents the
sct:ool administration's plan of operation for the period of time during which
that schedule is in effect, the resulting information reported from the MIS
system reflects the mix of resources allocated,

The MIS subsystem files are groups of data relating to and describing
rerv)urces available to the school. These files may be identified as:

3

4

5.

Finance control key is account number
Staff control key is staff number
Facilities - control key is room number.
Pupils - control key is pupil identificaAion number.
Community - control key is district and school number.

All subsystem files can be accessed by searching the appropriate files
on the control key specified above or by interrogating the master schedule file
to dtermine the applic,tble keys, As an example, if the question was asked:
"What mix of resources are devoted to the offering of course number 101
Spanish. III?" the information may be obtained from the subsystem files as
follows:

Finance data directly related to course number 101 may be
obtained by accessing the finance subsystem file since the
course number is contained in th, lccoLn4. number structure,

Input
Cours.)

Number

Finance
Subsyste

List of data
from account
nos. contain-
int courses

101
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2. Staff datii rilatir.g to co..r,;, r if) . try :y b. ob4::;ned by
inturrogdt ing ma3t( se Lie to dcf:t.rit, tn, .<-r!cher
code numbers of trio,;.-: st ff members n
course number 101,

Input
Course
Numb:1-

i

et r ieve
teacher nos
of tours: n
101 t.lac-h.

Stiff
Subsysti-m
FiLi

Us' of staff
data for
teachers teac
course 101

3. Facilities data relating to course number 101 are obtained by
accessing the master file to determine the room numbers in
which Course number 101 is taught. The rooni numbers are then
used as keys to locate additional room data contained in the
facilities subsystem file,

input
Course

Number
101

iftetrieve rm.no, of rms.
involved in
\teaching
crs, no,10

/Facilities
Subsystem

List of file,
data for those
rms, in which
crs 101 is
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4 Pupil data for pupils enrolled course number 101 is available
by searching the pupil subsystem file for pupils scheduled into
course number 101

Input /Pupil /Course Subsystem
Number File

101 \

List of pupil
data for pu-
pils enrolled
in crs, 101

5. Community data related to course number 101 may be obtained
with two major foci in mind, One focus is intended to bring
together the commun.ty characteristics (as reflected by students
entering the educational environment) which have bearing on
pupil input before thy- course exposure. The second focus is on
the perceived effects of offering the instruction on the makeup
of the community This second is an output focus in that the
acceptability of the output to the community as input forms a
viable source of evaluation of present practice .

Input
Course
Number

101

/ Community
Subsy.item

\ file

List of comm,
data-dist &
schl.no.wher,
taught is

Other inquiries may be sat isfied using the same. file keys but in different
sequence than that shown for course inquiries. For example, all data related to

:ndividual teacher could be gleaned by entering the teacher code which, through
the master schedule file, would define the file keys related to that teacher. Youcolild then retrieve finance, staff, facilities, pupil, and community data relativeto treat specific teacher.

The design of the satellite file system revolving around the master scheduifile enables us to more c :conomiciilly update the files involved and still maintainile ir.terrf-latedness, By using the master schedule file; and the keys containedThereon, ail files in the system are ttici to each other. Since much of the data
cc:11(.11;1.7d in the. staff, facility, fIncanCi!, pupil and community files are static it
r. Ul the updating procedure wn' ;. it new rri.isti,r schedule ;s created is greatly

Addit,onally, update !o era. subsystt_m 1 les may be made withoutdisturb ng those subsystem files which are not :nvot..ci 1.1-1 the desired change..



(
expend,data

Budget
Data

16

Resources

Retrieval

V

Staff
Retrieval

I
Community
Retrieval
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IV

FINANCE TRACT OF MIS AND PPBES

A Planning, Programming, Budgeting, Evaluation System (PPBES) isan integrated system to provide educators with more and better informationfor planning programs, and for making choices among optional ways fundscan be devoted to achieve educational goals. Thus the program budget ismore than a method of budgeting by program. It is an overall approach toplanning, decision-making and evaluation designed to improve the use ofresources in the achievement of goals.

The Management Information System (MIS) serves the PPBES conceptby making available the information required to carry out the activities ofthe four components of program budgeting. Haggert (1971) has identifiedthese components.

1. Structure - objectives and program structure
2. Analysis - identification of alternative ways of meetingobjectives and cost-effectiveness analysis
3. Control - quality of implementation of ways to meetobjectives

4. Information - support for the analytical and controlprocesses.

The Management Information System, by providing information in fivetract areas, supports the activities of the four components. The five tractscontain information on pupils, personnel, finance, facilities, and community.
The most important single task to be accomplished is moving to aprogram budget is the development of a program structure. Haggart (197))describes two approaches to the development of a program structure;prescriptive and descriptive. The former approach "defines programsaccording to a conception of what the schools ought to be doing. The latteris more descriptive. It identifies programs and objectives inductively fromrelationships among actual, ongoing activities." The Finance Tract of theManagement Information System has approached the task of developing aprogram structure descriptively. This seems like a more practical approach,:mit it does not rule out the possibility of moving toward "what schools oughtto be doing." Figure 1 illustrates the program structure developed for theFinance Tract.
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FINANCE TRACT STRUCTURE

PROGRAMS

Organizational

Unit

,

Instruction

Support of
Instruction

PROGRAM
AREA

Language Arts

Science

Special Education

Pupil Per. Ser.

Administration 1

....................

Lib. - IMC
Health

Athletic

Extra-Cur.

Maint. & Operation

Figure 1

Pupil Trans.

Food Service

Bd. of Ed.
Superintendent
Assist. Super.
Assist. Super.
Central Office__ ...
Principal

Assoc. Principal
PrincipalAssoc.

School Office

Facilities Acq. & Const. 1

Facilities M & 0
Utilities

COURSE
OR

ACTIVITY
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This structure is reflected in the program-oriented account coding system:

Fiscal Organizational Expenditure
Year Fund Unit Program Department Activity Types
XX XX >MC XX XX XXY XXXX

Each of these code number fields is defined in the section containing the
complete Program - Oriented. Account Code System.

The Finance Tract of MIS is to serve as a tool for financial management and
operation of the school district. Planning the school district budget is an
important phase of this operation. Budget development follows a process illustrated
by Figure 2.

THE BUDGETING PROCESS

A.

13,

C.

D.

E.

-Goals and
Objectives

Initial Request
For Items

V
Summarize

Items Requested

V
Review of
Requests

_V

rSummarize
After Review

F. I FINAL BUDGET

Figur° 2
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Step A in the process requires that activities (objectives) be identified.
Then Step B is a listing of initial requests for resources to carry out the
activities (objectives). These initial requests are prepared on Form F -fl -i,
F-FI-2, F-FI-4, and F-FI-5. These forms are designed to provide computer
input; the computer processing then does the arithmetic involved and summarizes
the items in the appropriate catagories (Step C). At this point, the first "run"
of the budget is completed. Steps D and E then provide for as many "runs" as
might be required to consider alternatives and make adjustments until ale final
budget, which is within the resource limits of the school district, is developed
(Step F).

The forms used for computer input, the Program-Oriented Account Code System,
and a sample school budget follow.
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PROGRAM-ORIENTED
ACCOUNT CODE NUMBER SYSTEM

Fiscal Organizational Course or
Year Fund Unit Program Department Activity Expenditure
XX XX XXX XX XX XXX )00a

Definitions:

Fiscal Year: A fiscal year is the twelve month period of time to which the annual
budget applies. A fiscal year is coded by a two digit number representing the
last digits of the calendar year in which the fiscal year ends.

Fund: This two digit number relates the expenditure to the source of revenue.

Organizational Unit: The first digit of the three digit code number indicates theeducational level, elementary , junior high, senior high, or total system. The last
two digits identify the building or cost center.

Program: This two digit number identifies the major divisions within the costcenter. Four major programs have been identified: instruction, support of
instruction, administration, maintenance, and operations.

Department: This two digit code number identifies related clusters of courses or
activities that take place in a given program. For example, in the Instructional
Program, language arts, mathematics, science, etc. are departments; in the
Support of Instruction Program, Pupil Personnel Services, Educational Technology
are departments.

Course or Activity: This three digit number specifies the lowest level to whichcosts are assigned. In the instructional areas, these are courses which students
take within a department. In other programs, these are departmental activities to
which costs are assigned. (In the future, this field will be used to identity
specific objectives of departments to which costs are assigned.)

Expenditure: The first digit of this four digit number identifies the type of
,-)xpenditure. Nine types of expenditures have been identified: certified salaries,
non-certified salaries, employee benefits, supplies, instructional materials,
repair and replacement of equipment, capital outlay, contracted services, and
other costs. The last three digits are available for further specification of
expenditure type.
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FISCAL YEAR (XX)

70 FY 1970
71 FY 1971
72 FY 1972
73 FY 1973
74 FY 1974
75 FY 1975
76 FY 1976
77 FY 1177
78 FY 1978
79 FY 1979

FUND (XX)

10 General Fund
20 Schoolhouse Fund

21 Schoolhouse
22 School Site
23 Bond

30 Federal Projects
31 Title I
32 Head Start
33 Career Education

40 Clearing Accounts

ORGANIZATIONAL UNIT (XXX)

Elementary 400-499

400 All Elementary Schools 459 Central Heights
409 Garfield 463 Madison
418 Grant 472 McKinley
427 Harding 481 Roosevelt
436 Hoc .er 490 Washington
445 Jefferson 499 Wilson
454 Lincoln

Junior High 200-299

200 All Junior High Schools
209 John Adams
218 Monroe
227 roosevelt
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ORGANIZATIONAL UNIT (XXX)
(Continued)

High School 100-199

System Wide

100 All High Schools
109 Senior High School

500 Central Office (all levels)

PROGRAMS (XX)

10 Instruction (regular school year)

11 Instruction (summer)

12 Instruction (Special Education)

20 Support of Instruction

30 Administration

40 Maintenance and Operation



Program (XX)

10 Instruction

28

Department (XX) Course ()00)

01 Foreign Language
02 Social Studies
03 Mathematics
04 Science
05 Business Education
06 Office Coop.
07 D. E. Coop,.
08 Home Economics
09 Vocational Agriculture
10. Trades and Industry
11 Industrial Arts
12 Art
13 Vocal Music
14 Instrumental Music
15 Physical Education
16 Driver Education
30 Language Arts

31 Reading
32 Spelling
33 Writing

20 Support of Instruction

01 Pupil Personnel Services
050 Director
100 Psychological
200 Social Work
300 Speech and Hearing
400 Career Education
500 Counseling and Guidance
600 Testing Program

02 Educational Technology
'050 Director
110 Materials review and selection
120 Materials processing and cateloging
130 Student Services
140 Teacher Services
150 Production Services
200 Print Instructional Materials
300 Non-print Instructional Materials
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Program (XX) Department (XX) Course (XXX)
20 Support of Instruction

02 Educational Technology (continued)
400 Instructional Media
450 Equipment Repair and Maintenance
500 Central IMC
510 MIS Project

03 Health Services
04 Athletics
05 Extra Curricular
06 Pupil Transportation

001 Transportation, General
002 Vehicle Operation
003 Vehicle Maintenance and Servicing
004 Other Transportation Services

07 Food Service
001 Food Preparation and Serving
002 Food Delivery
003 Other Food Services

30 Administration Position (XX)

10 Board of Education
11 Board Secretary
12 Board Treasurer
20 Superintendent
21 Assistant Superintendent
22 Assistant Superintendent
23 Director of Elementary Education
24 Director of Secondary Education
40 Principal
41 Associate Principal
42 Associate Principal
50 Office

*In the Administrative Program, activities are clustered by
the administrative position.
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ADMINISTRATIVE ACTIVITIES

900 Improvement of Instruction and Curriculum
901 Supervision
902 Curriculum Development
903 Instructional Development
909 Other

910 Research and Development
911 Development
912 Evaluation
913 Planning
914 Research
919 Other

920 Data Processing
921 Systems Analysis
922 Programming
923 Operations
929 Other

930 Fiscal Services
931 Budgeting
932 Receiving and Disbursing
933 Payroll
934 Financial Accounting
935 Purchasing
939 Other

940 General Services
941 Warehousing and Distribution
942 Printing, Publication, and Duplication Services
943 General Administration
949 Other

950 Information Services
951 Internal Information
952 Public Information
953 Community Relations
959 Other

960 Staff Services
961 Recruitment and Placement
962 Staff Accounting
963 In-service Education
964 Coordination of Staff
969 Other
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ADMINISTRATIVE ACTIVITIES (cont inued)

970 Debt Service
971 Bond Redemption
972 Long-Term Loan
973 Short-Term Loan
974 Current Loan
979 Other

980 Pupil Services
981 Supervision of Student Personnel
982 Attendance Services
983 Mark Reporting
984 Student Scheduling
985 Commencement
986 Student Records
987 Student Assemblies
989 Other Services

990 Office Operation
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Program (XX) Activity (XXX)

40 Maintenance and Operation

Department (XX)

01 Facilities Acquisition and Construction

100 Land Acquisition
200 Land Improvement
300 Architecture and Engineering

. 400 Building Acquisition
500 Improvement and Construction

02 Facilities Maintenance and Operation (Regular School Year)

110 General Maintenance and Operation
120 Site Maintenance
130 Site Operation
140 Building Maintenance
150 Building Operation

155 Community Activity
160 Mechanical Maintenance

161 Heating
162 Sewer and Plumbing

03 Facilities Maintenance and Operation (Summer)

110 General Maintenance and Operation
120 Site Maintenance
130 Site Operation
140 Building Maintenance
150 Building Operation

155 Community Activity
160 Mechanical Maintenance

161 Heating
162 Sewer and Plumbing

04 Utilities

100 Electricity
101 Lights
102 Power
103 Air Conditioning
109 Other

200 Water and Sewer
300 Gas

301 Heating
302 Kitchens
303 Classrooms
309 Other
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DEFINITIONS OF EXPENDITURES

Certified Salaries: Salaries paid to staff members in positions which requirecertification by the State Department of Public Instruction. (Expenditure typeserves as a position code.)

Non-Certified Salaries: All salaries and wages paid which are not classifiedas certified salaries. (Expenditure type serves as a position code.)

Employee Benefits: Those expenses for employee retirement and other fringebenefits.

Supplies: Items which are categorized as supplies must meet at least one ofthe following criteria: 1) consumable, 2) item is processed in same way .before use, or 3) item costs less than ten dollars.

Materials: Print and non-print items which are purchased or rented in a formwhich is directly usable. Examples include: books, films, tape. recordings,etc.

Repair and Replacement of Equipment: Expenditures for the repair and replacementof capital outlay equipment.

Capital Outer: Expenditures made for equipment costing more than ten dollarsand expenditures for new construction or remodeling of facilities.

Contracted Services: Those services which are jobbed out to agencies orindividuals outside of the school system.
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EXPENDITURES

1000 Certified Salaries

1100 Instruction

1110 Department Chairmen
1120 Team Leader
1130 Teacher
1140 Teacher Associate
1150 Substitute Teacher

1200 Support of Instruction

1210 Director
1220 Coordinator
1230 Librarian
1240 Nurse
1250 Counselor
1260 Extra Curricular Activity Sponsor

1261 Athletics (coach)
1262 Activity Sponsor

1270 Psychologist
1280 Social Worker
1290 Therapist

1291 Speech

1300 Administration

1310 Superintendent
1320 Assistant Superintendent
1330 Director
1340 Coordinator
1350 Principal
1360 Associate Principal
1370 Administrative Assistant
1380 Supervisor
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2000 Non-Certified Salaries

2010 Teacher Aide
2020 Lay Reader
2030 Lab Assistant
2040 Secretary
2050 Clerk
2060 Technician
2070 On-The-Job Trainee
2080 Student Worker
2090 Typist
2100 Switchboard Operator
2110 Supervisor
2120 Custodian
2130 Head Custodian
2140 Pa inter
2150 Grounds Keeper
2160 Carpenter
2170 Mason

3000 Employee Benefits

3010 Social Security
3020 State Retirement
3030 Health Insurance
3040 Life In
3050 Workmen' s Compensation

4000 Supplies and Equipment

4100 Supplies and Equipment

411.0 Instructional Supplies
4.120 Library and A-V Supplies
4130 Office Supplies
4140 Health Supplies
4150 TranspOrtation Supplies
4160 Food Service Supplies
4170 Maintenance Supplies
4180 Other Supplies
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5000 Instructional Materials

5100 Print Materials

5110 Textbooks
5120 Reference Books
5130 Magazines and journals
514 0 Reprints
5150 Pamphlets
5160 Workbooks and Weeklies
5170 Testing Materials
5180 Music
5190 Other print materials

5200 Non-Print Materials - Purchased

5210 Records
5211 Cassette Tapes
5212 Reel Tapes

5240 Filn.atrips
5241 Slides, 35 mm,
5242 8 mm. Motion Picture
5243 Transparency

5270 Sound Filmstrip
5271 16 mm. Sound Motion Picture
5272 Sound w/Slides
5273 Sound w/Transparency
5274 Video Tape

5300 Non-Print Materials - Rentals

5310 Records
53 11 Cassette Tapes
53 12 Reel Tape s

5340 Filmstrips
534 1 Slides, 35 mm.
534 2 8 mm. Motion Pictures
5343 Transparency

5370 Sound Filmstrips
5371 16 mm. Sound Motion Picture
5372 Sound w/Slides
5373 Sound w/Transparency
5374 Video Tape
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5400 Replacement of Print Materials

5410 Textbooks
5420 Reference Books
5430 Magazines and journals
5440 Reprints
5450 Pamphleti
5460 Workbooks and Weeklies
5470 Testing Materials
5480 Music
5490 Other Print Materials

5500 Replacement of Non-Print Materials

5510 Records
5511 Cassette Tape
5512 Reel Tape

5540 Filmstrip
5541 Slides, 35 mm.
5542 8 mm. Motion Picture
5543 Transparency

5570 Sound Filmstrip
557] 16 mm. Sound Motion Picture
5572 Sound w/Slides
5573 Sound w/Transparency
5574 Video Tape

6000 Repair and Replacement of Equipment

6100 Replacement of Equipment

6110 Instructional equipment replacement
6120 Library and A-V equipment replacement
6130 Office Equipment -eplacement
6140 Health equipment replacement
6150 T ansportation ci'.1ipment replacement
6160 Food Service equipment rep :ement
6170 Maintenance equipment replacement
6180 Other equipment replacement
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6200 Repair of Equipment

6210 Instructional equipment repair
6220 Library and A-V equipment repair
6230 Office equipment repair
6240 Health equipment repair
6250 Transportation equipment repair
6260 Food Service equipment repair
6270 Maintenance equipment repair
6280 Other equipment repair

7000 Capital Outlay

7100 New Equipment

7110 Instructional equipment
7120 Library and A-V equipment
7130 Office equipment
7140 Health equipment
7150 Transportation equipment
7160 Food Service equipment
7170 Maintenance equipment
7180 Other capital outlay equipment

7200 New Construction
7300 Building Alterations

8000 Contracted Services

8010 Postal Service

8100 Insurance and Bond Premiums

8110 Property Insurance
8120 Liability Insurance
8130 Fidelity Bond Premiums
8140 Vehicle Insurance

8200 Professional Services

8210 Legal Services
8220 Educational Consultants
8230 Auditing Service
8240 Instructional Services
8250 Educational T-V
8260 Dental Services
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8300 Technical Services

8310 Test Scoring
8320 Photographic Services
8330 Computer Services
8340 Police Service
8350 Printing and Copying

8400 Transportation

8410 Mileage (within district)
8420 Mileage (outside district)
8430 Commercial Transportation

8500 Reimbursements

8510 Subsistence
8520 Lodging
8530 Tuition

8600 Dues and Memberships

8700 Communications

8710 Telephone and Telegraph

8800 Repair and Maintenance Service

8810 Instructional

8811 Book Rebinding

8820 Library and Audio-Visual
8830 Office
8840 Health
8850 Transportation
8860 Food Service
8870 Maintenance

f

8871 Heating and Ventilation System
8872 Air-Conditioning System
8873 Plumbing
8874 Electrical
8875 Clocks and Signals
8876 Roofing
8877 Painting

8890 Other
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9000 Other Costs

9100 Resale
9200 Debt Service
9300 Contingency
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V

STAFF TRACT OF MIS
CURTIFICATED PERSONNEL

An integral part of the educational Management Information System
under development is the certificated personnel involved in the learning
experiences of students. Historically, there has developed an exactness
in the gathering of data related to certificated personnel. These data have
been used by state departments of education to develop necessary statistics
to show the type of teaching personnel in the state, the costs of instruction
in the state, and the comparative measures between states. School districts
and school buildings use personnel data for similar purposes, but at their
own respective levels of education.

The growing complexities of education create the necessity and
urgency of making more educational decisions at the building level. One
type of data necessary in aiding decision-making is that on certificated
personnel. A problem is all of the data required usually are not available
at any one site. Desired data may be located within the state department,
at two or more locations in a central administration complex, and at the
building level.

The multiplicity of certificated personnel data sources and the
need to make administrative decisions based upon relevant facts creates
at least two problems for the principal at the building level:

1 . What procedure does the principal use to collect and
compile certificated personnel data into a useful form
for decision-making?

2. What does the principal relate the certificated personnel
.data to so he can make educational decisions?

The first problem can be solved through data processing techniques.
Various modifications of this procedure have already been developed to a
high degree and are used by many schools to handle the large amount of
paper work and calculations necessary to administer educational enter-
prises.

The second problem is not as easily resolved. The school administra-
tor can use personnel data to determine overall costs of personnel to the
school district. lie can determine items such as median age, sex, number
of college credits, and years of teaching experience. It is difficult for
any school administrator to use only this type of information in order to
make the sound educational decisions that are necessary today and in the
more complex educational situations of tomorrow. To aid the principal
in making educational decisions using certificated personnel data, it will
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be necessary for him to relate it to the learning environment in his
building. The learning environment is determined by the curriculum
students, teacher, space, and time.

In order to provide decision-makers with pertinent information
on certificated personnel showing the interrelationships of other resources,
it is necessary to collect data from the four sources identified below.
After collection, the data is incorporated into the Management Information
System data bank which is used to generate four output documents to
aid in decision-making.

The four sources of information are:

1. The School Master Schedule
2. The Iowa Professional School Employees Data Sheet (IPSEDS)
3. The Teacher Salary Support Program form
4. The district overhead cost for each certificated employee.

The four output documents provided are:

1. Teacher Salary Utilization By Program
2. Summary of Teacher Utilization By Program Area
3. Distribution of Teacher Salaries By Program Area
4. Summary of Teacher Salary Distribution By Program Area.
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INPUT SOURCES

The computer generated School Master Schedule is the main input
document, since it reflects the educational program of the school. Fhe
master schedule provides information describing the educational program
utilization of students, teachers, space and time. All input is related
to it to provide output.

The School Master Schedule provides the following data necessary
to this tract:

1. The Program Area of each course-phase
2. Course-Phase
3. Time scheduled for each course-phase
4. Number of students in each course-phase
5. The percent of teacher instructional time
6. Percent of teacher time spent in coordination and planning
7. Teacher name
8. Teacher identification number.

The Iowa Professional School Employee Data Sheet (IPSEDS) is
a form used by the Iowa Department of Public Instruction to collect data
about each professional employee in the state. This form was originally
developed by the Iowa Educational Information Center and then revised by
the Department of Public Instruction in 1970. The form currently being
used is shown as Figure 4. The IPSEDS form provides the total salary
each certificated employee will receive during the current contract period
and demographic data about each employee. After the professional
employee has once completed the form, it is automatically updated,
verified, and modified each year by the employee.

The Teacher Salaries for Support Programs form is used to
gather salary information for program areas supporting the educational
program. Supporting programs are not provided for in the Master School
Schedule. Examples of suppOrt programs are administration, guidance,
and athletics.

The information required is provided by the central business
office on the form presented in Figure 5. The information required to
complete the form is teacher identification number, teacher name,
program area and the employee's salary allocated to the program. Space
is available for four support programs for each employee.

The contracted salary shown on the IPSEDS form does not provide
the total contracted salary cost to the school district for each certificated
personnel. In order to determine the actual total contracted salary cost
it is necessary to obtain the overhead salary cost for each employee.
This cost is provided by the business office; it includes social security,
state retirement, insurance costs, and any other fringe benefit costs.
The overhead salary cost is a constant dollar amount for each employee.
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OUTPUT DOCUMENTS

The data collected from the four input fources are incorporated into the
MIS computer data bank which is used to generate the four output documents.
A description and example of each of the four output documents is presented
on the following pages. The data is related to the Master School Schedule gel1t:1-3it_k!
by the Stanford School Scheduling System (SSSS). The schedule represen:
the educational program and costs for one semester.
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TEACHERS' SALARY UTILIZATION

The printouts which follow were the first stc: in the deve!o:::-net

of c,-..)st determination for departments (program circus) and courses.

Here, only the teachers' salrliies, the major cost item, is included

Ultimately all costs related to the teaching of a course must be

included. This is clone in the picwarri-oriented budgeting and financial

a,-,-ctini.ing system ol" th" 'finance Tract.

Basically the Stanford School Scheduling System is used to

distribute teachers' salaries to courses based on the time of scheduled

However, it. must be remembered that the flexible-

modular schedule -s.grit-d to provide a major proportion of the

dur.ng the school day which is unscheduled. During unscheduled

tirrit, of si,:clents and teachers, important instructional act4vittes take

These aci:vities include independent study, individ,tal student-

her cc.)nfeionc,,, . group discussions, op, I', laboratory, t.--.acn..r

pre pal r! ion ,
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Teacher. Salary Utilization by Program Area-

The Teacher Salary Utilization by Program Area Report lists the data described
below for each phase of a course. Phase data is then summarized by course and Zy
program area.

1. DISTRICT The number assigned to.the district by the SDPI
2. BUILDING The number assigned to.the school by the SDPI
3. PR )GRAM AREA A major division of instruction such as Language, Math-

etc.
4. ClkS NO The three digit number assigned by the school in the flexible

sysem to identify a course
3. Ca;:-.SE -Pi JASE Either the course name associated with the CRS No

::::.r:bed in (4) above or the phase number within that course
6. INSTRUCTIONAL CONTACT DATA

A. PPM Periods per meeting
B. MPG Meetings per cycle
C. TOT MODS The product resulting from the multiplication of the

periods per meeting times the meetings per cycle
NO SECS Number of sections. The total number of sections of this
phase or course
NO PUPILS The total number of pupils enrolled in this phase or
course
PUPIL MODS The total mods (6C) times the number )f pupils (6E)

. NO TCERS The number of teachers involved in teacning this
phase or course
CONTACT PERCENT

TOT MODS (6C)
Total mods in cycle

7. TEACHER COSTS
A. SALARY The sum of each teacher's regular salary multiplied by

the number of sections in the phase or course
z. EXT CMP A code number 2 or 5 indicates that extra pay is included

in the regular salary figure shown under (7A) but cannot be extracted
without a,:ditionai information
OVHD A school supplied overhead value in the form of fringe benefits
is acic,:j to SALARY
SALARY + OVHD = SALARY (7A) + result of (7C)
COST 0L' CONTACT = CONTACT PERCENT (6H) X SALARY + OVHD
(7D)

:::NTACT COSTS
PER PUPIL = COST OF CONTACT (7E) -4- NO PUPILS (6E)
?ER PUPIL PER MOD = COST OF CONTACT (7E) PUPIL MODS (6F)
PER PUPIL PER MIN = Per pupil per mod (8B) divided by minutes per
rod
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Distribution of Teacher Salaries by Program Area

The descriptions of the data items included in this report are:
a-

1. DISTAICT The number assigned to the district by the SDPI
2. BUILDING The number assigned to the school by the SDPI
3. :::C` RAM AREA A major division of instruction sacra as Language, Math-

Science, etc.
I_ti NO The teacher sequence number assigned by the flexible

.c.:-.eduling system to uniquely identify each teacher included in the schedule
5. TEACHER NAME The name of the teacher which corresponds to t'-.3 TCHR

NO described in (4) above
'.'EACHER SALARY The regular annual salary as reported on the IPSEDS

for the teacher identified in (5) and (6) above
7. ..XT CMP A code number [ 2 or 5} from the IPSEDS file which indicates if

the TEACHER SALARY (6) includes an amount of Extra Compensation which
c.:annot be extracted without further information

' OVERfiEAD A school supplied overhead value in the form of fringe benefits
:_tided to salary

OVERHI AD = TEACHER SALARY (6) + OVERHEAD (8)
_NSTRUCTIONAL CONTACT Data pertaining to structured (in-class)
,,..acher time and cost
A. MODS The sum or the number of mods spent by a teacher in this

program area in actual classroom contact
MODS (LOA) -7-Total mods in the cycle

0. COST = %(iO3) X SALARY + OVERHEAD (9)
COORDINATING* PLANNING -- The cost of the teacher's noti-struCtured

i. e , SALARY + OVERHEAD (9) COST (10C)
_ An [X} indicates this teacher teaches in more than one

p;.-os;,:am area and therefore additional cost figures are included in other
pro6ram area reports
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TEACHER MASTER FILE

The Iowa Educational Information Center's efforts in the creationof a teacher master file is briefly illustrated in the following pages. Thefile when completed will have the capability of being continuously updatedand will be directly related to the other four MIS tracts. It will contain
demographic data, salary and evaluation data, history of the teacher inthe building, and other information useful to local school administrators.

The unique qualities of this file are:

!. The relation of every item to the other four areas of a
MIS through the use of a computer.

2. The inclusion of career as operations.
.-,3. The inclusion of professional status and publications.

4. The recording of teacher salary costs by program area
and position for four years.

5. The inclusion of actual costs of the teacher for absences
due to personal, professional and illness.

6. The filing of a complete performance appraisal by the
teacher, department chairman, and principal.

Copies of the instructions and the form used by the pilot school
to collect some of the data to be included in the teacher master file areshown on the gages following. Because this segment of the project hasnot been completed, no actual output can be shown. However, items suchas performance appraisal and teacher appraisal guide tools have beendeveloped. Examples of the projected computer printouts are included.

The teacher master file is (1) comprehensive, (2) updated
continuously, and (3) useful to school administrators in personnel dectsicii-making. Also, the file, when related to other areas of tile MIS through useof computer statistical analysis and plotting, . will provide an immediacy
Z./.1 an accuracy in personnel information not previously available to localadministrators.
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MIS Personnel Subsystem

Teacher Salary Allocation Procedure

Purpose: The Teacher Salary Allocation job matches the teaching schedule to
salaries of teachers and produces a cost of teacher contact by phase,
course, program area and school. The costs of contact are reported
on a per pupil, per mod and per minute basis. In addition a distri-
bution of teacher salaries by program area is produced.

Procedure:
The steps required to process the salary allocation reports are listed
below. Detailed JCL and deck set-up information is in the section
following titled v13 Set-up'.

1. Teacher identification and salary data may be obtained in either
of two ways:

A. Provided by school and keypunched (Format SA -4) or
B. Run program 1MIS009' against the Iowa Professional School

Employees Data Sheet (IPSEDS) file and pull the applicable
teacher salary and identification data. This program lists
and punches (Format SA-4) the information needed as input
to the Salary Allocation Program.

2. Punch a deck of master schedule cards (Format SA -5) and
listing of the master schedule from the school's current Flexible
scheduling output Master schedule file. Use program 'MISESOlA'.
See documentation for 'MISESOlAt.

3. Determine the applicable teacher's Flexible scheduling assigned
teacher sequence number and keypunch into the teacher salary
card If step lA above is used, all data must be keypunched.
If step 1B is used, it is necessary to only keypunch the assigned
teacher sequence number as the other data has been puncl Jd as
output in the 'MIS009' program.

4. Obtain the deck of team teacher (Format SA -3) punched Icorr, pro-
gram 'MISESOIE'. See documentation for `MISES01E'.

5. The school determines the program areas they wish identified.
Program area header cards are keypunched (Format SA-2) and
inserted into the master schedule deck in front of the course-
phase cards applicable to that program area.
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6. A school header card (Format SA-1) is keypunched and inserted
in the deck to provide run parameters for the school.

7. Run the Teacher Salary Utilization program (MIS010) to produce:

A. Teacher Salary Utilization By Program Area (Format SA-10).
B. Summary of Teacher Salary Utilization y program rea (Format

SA -11).
C. Distribution of Teacher Salaries y Program Area (Format SA -12:
D. Summary of Teacher Salary Distribution ,y Program Area

(Format SA-13).
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MIS Personnel Subsystem

Teacher Salary Allocation Procedure

jpB Set -up:-

Procedure step 1B (if used):
/1PULLIP JPB (Local parameters)
//IPSEDS EXEC FORTRAN
//FORT. SYSIN DD *

(MIS009 Source program deck)
1*
//GO. FTO1F001 DD (data set specifications for current IPSEDS file)
//GO. FT06F001 DD SYSOUTht1
//GO. FTO7F001 DD SYSOUT43

Procedure step 2:

See JCL and job set-up for MISESO1A.

Procedure step 1:

See JCL and job set-up for MISESOIE. Use team teacher deck only
(Room teams not used in the Salary Allocation System).

Procedure step 7:

//MIS jpB (Local parameters)
//SA LALLPC EXEC CPBFCLG, TIME. GP, REGION. GP =74K
//CPB. SYSIN DD *
(Salary Allocation source program deck (MIS010)
/*
//LKED. SYSIN DD *
('STAMP` object program deck) See STAMP program documentation
1*

' //GP. SYSPUT DD SYSpUT
//GP. SYSPUTC DD SYSPUT,'
//GP. SYS9UTD DD SYSPUT4)
//GP. SYSPUTE DD SYS9JUT
//GP. SYSIN DD *
School parameter card-See MIS010 Format SA-1. Teacher team deck in
course number order-See MIS010 Format SA-3. Salary card deck in
teacher Sequence Number order-See MIS010 Format SA -4.Repeat (Program area header See .MIS010 Format SA -2.for all Course-phase Master schedule cards pertaining to program

Program in header card in course number order-See MIS010 Formatareas SA -5.
/*
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VI

FACILITIES LirruzATION

To secure maximum flexibility from the room alienation file of
the Management Information System, it is necessary Lo secure a tie
between enrollment, room numbers, square feet in each room, school
desired or actual capacity for each room, and room type for each room
in the building. A detailed description of room types can be obtained
from Monograph IV of the MIS series.

It will be helpful for an investigator to use office r&cords for
the above mentioned data whenever possible. It might also be helpfiii to
the reader to examine a doctoral dissertation conducted in 1971 at The
University of Iowa by Holbert Miller, entitled "An Investigation of the
Effect on School Building Utilization Caused by a Change in Scheduling
Procedures." This tIlesis can be obtained from the University of Iowalibrary.

The printouts which follow provide an indication of room utilization
and occupancy. Facilities utiliiation refers to the percent of time the
room is actually used for some scheduled activity. Room occupancy
refers to the percent to which student stations in a room are actually
used.
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VII

PUPIL TRACT AREA SURVEY

This survey was developed as a cooperative effort of Mason City

administrators, counselors and teachers, and the IEIC staff. Most

of the items included result from teachers' requests for information

about students that would help them do a better job of planning

instruction to meet the needs of students. The remainder of the

items were included at the request of Mason Cit., administrators and

counselors. (See Pupil Tract Area Survey Second Edition.

IEIC-MIS Monograph VI.)

Information from this. survey is disseminated to administrators,

counselors, and teachers upon request. Frequency distributions for

responses to survey items are made for various groups and subgroups:

school, grade level, students enrolled in courses of a department,

students enrolled in courses, and students enrolled in particular

sections of courses. The master schedule from Stanford Scho..il

Scheduling System is used to select students in the various groups

mentioned.
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MIS PUPIL SUBSYSTEM
. STUDENT SURVEY

The student survey comprises a major method of gathering
information from each pupil. Following is an overview of the MIS approach
to processing this information in order to maximize its usefulness.
Analyses are made which relate the results to the district, schools,
program areas, courses, and teachers. For convenience, a complete
flowchart of the steps involved in processing the information is included in Table

In a. typical district, the survey is given to each high school and
to each contributing junior high. In some cases, however, it is given only
to those students that will be attending a particular high school during the
next year. Although each student supplies his ID (which is necessary for
processing), his name may remain anonymous throughout the system.

The survey instrument consists of a questionnaire booklet and
corresponding answer sheet. The questionnaire may have from 1 to 80
items, and each item may have from 1 to. 10 foils. Arwwer sheets are
optically scanned by an IBM 1230 scoring machine, which punches each
student's choice for each item onto a computer card. These computer
cards are kept separate for each school until they are processed by the
program REFORMAT which arranges the data into the Student Survey
File. The Student Survey file provides survey information to the two
types of item analysis programs available.

One item analysis program is known as the Questionnaire Item
Analysis (QIA). Input to this program includes a Survey Item Deck
(containing computer cards indicating the contents of each item and
of each foil in the survey). and the Student Survey File sorted into
school order. QIA lists the number and percent of responses for each
foil of each item by grade (7 through 12) and for all grades. Such information
is provided for each school (see' able 2) and for the entire district (see "ble 3).

The second type of item analysis program combines the survey information
with the information available from the Stanford School Scheduling System
(SSSS) final master file. In this way results can be related to each program
area, to each course, and to each teacher. The remainder of this paper
deals with this second type of item analysis.
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The program MISESOIA (TRANLINE) is used to produce a Flex. StudentMaster File and a Master Schedule Deck from the final SSSS Master File.Appropriate program areas are assigned to each course and the MasterSchedule Deck is arranged by program area. This same program areadeck is used in the Resource Utilization and Salary Allocations programs.

The Survey Student File and the Flex. Student Master File are sortedby student ID to prepare them for input into a program called MISMATCH.
MISMATCH combines data from the Survey Student File, the Flex. StudentMaster File, and the Master Schedule Deck arranged by program area to
produce the MIS Student Master File which serves as input to the Survey
Item Analysis Program.

Two types of information are available from the Survey Item Analysis
Program through Option 1 and Option 2. Input for Option 1 includes the Survey
Item Deck used by QIA, a deck of cards which provides the names of the
program areas, and the MIS Student Master File sorted by program area,course, phase, and section. Survey results are reported in terms of number
and percent for each foil for each item. Complete survey analysis for
each program area is provided for each grade through a list similar v., that
produced by QIA (seeTable 4). Within each program area, survey resultsfor each item are also reported for all phase 1 sections of each course
(seeTable 5).

Option 2 of SIA permits each teacher to select from 1 to 10 items
from the survey which pertain to each of the courses which he- or sheteaches. These teachers requests are punched into computer cards to producethe Teacher-Course Item Request Deck. Input to Option 2 of SIA includes
the deck of program area names, the Teacher- Course Item Request Decksorted by phase within course within teacher, and the MIS Student MasterFile sorted by teacher, course, phase, and section. Results in the form of
number of responses and percent for each foil of each selected item are reported
by teacher for each section of all requested courses (seeerable 6). In thisway the teacher is able to consider the distribution of answers on a specific item
made by students which he or she will be teaching.
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VIII

RESOURCE UTILIZATION BY PROGRAM AREA

The printouts which follow provide an indication of the way in
which the resources of teachers, rooms, and pupils are utiliy.e.cl

with respect to time. The reader is referred to IEIC-MIS Mon graph

VII - Resource Allocation for a full explanation.
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1969

April 18

x

Cl RONOLOGICA1, SUMMARY OF 1: 11:NA S

Proposal entitled "THE UTILIZATION OF MODERN
MANAGEMENT TECHNIQUES IN THE ADMINISTRATIO,\.
OF SCHOOLS" submitted to the U. S. Commissioner of
Education for support through authorization of the Burea,1
of Research

June 27 U. S. Office of Education awards The University of low,1
Contract OEC-0-9-099011-4395- (010)
Dr, Walter J. Foley named Project Investigator
Dr. Lance Hodes assigned as Project Officer in Washington,
D. C.

July Dr. Walter J. Foley attended one week of a workshop in Duluth
August MIS ES'70 chosen as the name to be used by Iowa Educational

Information Center for the project

September Mason City High School, Mason City, Iowa, chosen as
pilot school for the project. after the project was submitted
for school board approval
"Mission and Goals Statement" written by Dr. Walter J.
Foley

October 13 U. S. 0. E. amended the contract of scope of work to
include attendance at Essup, Inc., meetings at no increase
in funds

October 22 Dr. Walter J. Foley at ES '70 Network meeting in Quincy,
Massachusetts.

October 23 Dr. Walter J. Foley in Washington, D. C. to discuss the
project with U.'S. O.E. officials --project separated from
ES'70 Network schools

November Since we are not a part of the ES'70 Network, the -ame was
changed, and the project 9 amed "Management Information
System (MIS)"

Dr. Duane Nielsen, U.S.O. E., visited Iowa Educational
Information Center, and made suggestions regarding the
monthly report and expansion of the abstract

Salary Schec!ule program written . debugged and tested

"Mission and Goals Statement" printed as Monograph I
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December The MIS abstract prepared and mailed to Dr. Lance Hodes

MIS Portfolios printed and disseminated. A detailed listing ofthe persons and agencies receiving materials is in Part IX.
1970

January Nationwide dissemination of Monograph I, "Mission and
Goals Statement" by Dr. Walter J. Foley

February Monograph II, "A Glossary of Terms" by Monte Kloberdanz,
printed and disseminated

MIS presented at two-day UPDATE Workshop held in Iowa
City and Waterloo, Iowa.

"Misson and Goals Statement, " Monograph I, reprinted

Dr. Walter J. Foley discussed the project with U. S. 0. E.
officials in Washington, D. C.

Dr. Dale - hismore, Washington, D.C., visited the Iowa
Education& Information Center.

March 18 The questionnaire "Pupil Inventory'. cleared by U. S.O.E.for use in the pt,:;jzrs

MIS presented at Modular Flexible Workshop held at Iowa
City, Iowa

MIS pamphlet printed and disseminated

Dr. Walter J. Foley attended ES '70 meeting in Santa Fe,
New Mexico

April Monograph III, "Pupil Tract Area Survey" by Kenneth G.
Jensen, printed and disseminated

Monograph II reprinted

Monograph I reprinted for second time

MIS materials presented at Regional Center Data Processing
meeting, Des Moines, Iowa



May 4-6

May 15

June 18

July
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Dr. Walter J. Foley attended ES '70 Network meeting
San Mateo, California

MIS Pupil Tract Area Survey was conducted at Mason City
High School (pilot school), Mason City, Iowa

U. S.O.E. awarded additional funds of $124,855.00 to the
contract for the period 6/15/70 through 6/15/71.

Completed printout of Survey results

July Charles Reubling, Mason City, Iowa, appointed Liaison
Officer to work with IEIC and the Mason City Pilot School

October Monograph IV, "Classroom Utilization" by Dr. I lolbert. M.
Miller, printed and disseminated

October 22-23 Dr. Walter J. Foley reported to Dr. Lance Hodes in
Washington, D. C., on the progress of the project and discussed
the intended focus on program planning and budgeting implications
of the project

December 1-2 MIS presented at the 55th Annual Conference of School
Administration and Supervision, Iowa City, Iowa

1971.

January 11 Dr. Walter J. Foley and Dr. Rod Rickert, Sup erintendent
of Mason City Iligh School (pilot, school) report to the State
Department of Public Instruction, Des Moines, Iowa. on the
MIS project

February 11 MIS presented to superintendents of Black Hawk County at a
meeting in Waterloo, Iowa

Febtuary 2-3 MIS presented at the Modular Flexible Scheduling Workshop
which was attended by school administrators from Iowa.
Indiana, and Missouri

Monograph V, "Student Use of Unscheduled Time" by Dr.
Larry Smiley, printed

March Monograph V disseminated

April Monograph VI, 'Pupil Tract Area Survey... Second Edition"
by Kenneth C. Jensen, printed and disseminated
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January 11-12 MIS Orientation Workshop conducted at Iowa City, Iowa,
for all schools using Stanford School Scheduling System

Mount Ayr, Iowa, requested Resource Utilization-
was completed

The Mason City High School , Mason City, Iowa,
Second Semester Pupil Survey Analysis was completed
and disseminated

February Dr. Gordon G. Harr conferred with Dr. Richard
B. Otte in Washington D. C.

March 5-7

March

UPDATE Traditional Scheduling Conference was held
for Iowa schools, and MIS materials presented--the
conference was held at Cedar Rapids, Iowa

Dr. Gordon G. Harr presented MIS materials
at Annual Conference of the American Association
of School Administrators in Atlantic City, New Jersey

Resource Utilization for Linn-Mar, Iowa, school district
completed and mailed

National MIS conference held at Mason City, Iowa; the
major purpose of the conference was to make school
administrators aware of MIS techniques in educational
decision- making

MIS meetings conducted in Pocahontas, Iowa, Atlantic,
Iowa, Oelwein, Iowa, Sigourney, Iowa, and Ankeny,
lowa to acquaint Iowa school districts with MIS research

April MIS workshops held in Coralville and Des Moines, Iowa

May Official and complete approval of the merger of the Iowa
Educational Information Center and Iowa Center for Research
in School Administration was received from The University
of Iowa

Work on the MIS project will be carried forward in the twenty
largest school districts in the state of Iowa as part of
their membership in the merged organization
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May 3-4 Pupil Tract Area Survey administered at McAdams Jr. l"gh School
Roosevelt Junior High School, Mason City, Iowa, procc;sei, And
returned

May 11 Letter informed Iowa Educational Information Center tnat
Dr. Richard B. Otte had succeeded Dr. Lance I lodes a s U. S. O. E.
Project Officer

June Pupil Tract Area Survey administered at Mason City High
School to tenth and eleventh graders, and to ninth graders at
Monroe Junior High

Monograph VII, "Resource Allocation" by Larry Smiley,
printed and disseminated

June 3-4 A Site Visit was conducted by Dr. Richard B. Otte, i)r. Glenn
Boerrigter, Dr. Ivan Seibert and Mr. Herbert Bright, of U.S. O.E.
Goals and objectives for the third year of project were developed

June 24 Additional funds of $124,616.00 awarded The University of
Iowa and contract extended from 6/15/71 through 6/14/72

August Requests for Resource Utilization received from the following
schools: Highland, Linn Mar, Pleasant Valley, Webster City,
West Union and Mason City, with Mason City and Linn Mar
receiving their materials (Highland is a Missouri school--the
rest are Iowa schools)

September Mason City High School 1971-72 Pupil Tract Area Survey
completed , processed and returned

Requests for Resource Utilization were received from the
following schools: Grinnell, Pocahontas, and Elkader (Iowa)

Monograph VIII, "Planning Facilities for Student Use During
Unscheduled Time" by Dr. Richard E. Munsterman, was
printed and disseminated

November Representatives from the Iowa Educational Information Center
and Department of Public Instruction conducted educational
management meetings at Cedar Rapids on November 2, and
Fort Dodge November 3

Monograph IX, "Planning an Educational Budget by Program
Through Financial Resource Allocation" by Ernest R. Goeres,
printed and disseminated

November 30 MIS presented at the 56th Annual Conference on School
Administration and Supervision , Iowa City. Iowa



MANAGEMENT INFORMATION SYSTEM

FINANCE TRACT

Workshop 1

"TOWARD PPBES"

Iowa City, Iowa

Apiil 20, 1972

Des Moines, Iowa

April 27, 1972



GOAL

After participating in thi A series of Workshops and working withthe Finance Tract consultants. each local school district shouldbe able to effectively implement the budgeting portion of the
Finance Tract, thereby moving toward a total PPBE System.

CRITICAL TASKS

I. Establish commitment of local school district personnel to
the concept of program - oriented budgeting and accounting.

II. Develop knowledge of the progrAtn-oriented chart-of-accounts
and be able to relate it to the local 'school district's admin-
istrative organizaticn and curricular structure.

III. Assign budget responsibility and accountability to
appropriate personnel.

IV, Establish communication lines, both vertically and horizontally.

1



CRITICALTASK

"Promoting the Rational P"

A., What do you expect as the result of having a PPBES?
(long-range)

B. What do you expect as the result of implementing the budgeting
phase of the Finance Tract? (short-range)

C. Rationale for kSBO System Outlined

Why develop PPBS-or ERMS? The Research Corp. of the Assn,
of School Business Officials, author of ERMS, used the following
guidelines to develop its system:

1. Resource:, available to a school district are less than
equal t.o the demands of that district.

2. School districts exist to produce sets of outcomesto
achieve specific changes in characteristics of learners.

3 Objectives of school districts can theoretically be
achieved in a multitude of ways (program plans), some
of which are more effective than others.

4. Productiv.ty of school districts can be increase° by
learning activities and supporting services wi.tc-h arc
directed toward achtaving,previously defined goals
and objectives.

2



C, Raton ale for ASBO .Syslern Outlined (continued)

50 Bet:er decisions reig,Irdng selection of program plans
and greater bent-fil.s from their operation result when
the costs are consid.red on a long-term (multiyear)
basis.

6, Better decisions regarding selection of orogram plans
and greater benefits from their application result when
outcomes are ru.-thocically related to objectives,

D, Reasons for moving to program-oriented budgeting and
accounting from DP,i, finance committee discussion
materials,

1, Program - oriented accounting provides the capability of
generating informtion which will assist school
administrators in ma.ing choices related to optimum
allocation of resources among alternative programs
or t-ducational needs,

2. Program - oriented budgeting and accounting describes
desired accomplishments, rather than merely listing the
obj5....cls of expenditure,

3., Program-oriented budgeting and accounting develops a
cost-quality awareness among school administrators,
school boards, and lay citizens.

Program-oriented budgeting and accounting will enable
fiscal administrators to group all operational units or
programs together for individual or collective analysis
according to comp,Arative standards defined by the
users.

5 Program-oriented budgeting and accounting will provide
for more uniform and accurate comparisons, among the
various educational agencies, of effectiveness of both
fiscal and educational programs,

6, Program-oriented budgeting and accounting procedures will
provide the type and degree of data specifically needed
for inttAligent pred:ctIons of future fiscal and educational
programs througFi the budget preparation

Program-oriented budgeting and accountitig will maintain ,

fiscal responsibility and accountability, thereby safe-
guarding the stewardship of public' funds,

3
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E Purpose of PPBS (From U. S Handbook II revised)

Most school systems budget and account for financial
resources by object `assifications. Items such as
salaries and benefits, purchased services, supplies
and materials, or capital outlay are budgeted and accounted
for by charging against specific functional categories such
as administration, instruction, health services, and plant
maintenance and operation. Generally, no formal attempt
is made to relate the costs of items, or input into the
educational biidget, to output, the results expected from
the educational system e Hence the educational community
the public, and the administrator has little data with which
to assess the results of educational activities, to decide
among alternative courses of action, or to plan for future
needs and expenditures , In short, the decision-maker does
not have the appropriat.: informistion, financial or evalu-
ative, with which to judge how well the educational system
has succeeded in its task of educating Students with its
allotted resources.,

PPBS assists in fulfilling management's need for better
information, In essence, 1:4. is a tool or technique used to
plan the activities of a school system to meet the needs of
the community it serves, and to choose among the alternative
ways in which the system can allocate available resources
to achieve desired results Emphasis is placed upon evalu-
ation of the effectiveness of the total educational system in
relation ro stated goals and objectives and to cost, Thus,
PPBS is an output-oriented system which provides the ability
to analyze the cost versus the benefits of the educational
results,



CRITICAL TASK II

"Relating to the Chart-of-Accounts"

A. Assumptions:

1. A program structure exists.

2. 122.ar2.rsiin and prozaan2:ag take place to some degree.

3. Begin the "process of change" with the Present
situation.

4, Therefore, the chart-of-accounts should reflect the
program structure witien is currently in operation.

5. Effec4.:ve use of PPBES will lead to appropriate changes
in the program - structure (administrative organization
and curricular structure?).

Function-object vs, Program-oriented chart-of-accounts

I. The function-object chart-of-accounts answers the
following que stions:

a Generally, for what function is this expenditure
being made?

b What "object" is being purchased?

2 Tne program-oriented chart-of-accounts answers the
folly% inn quest ions.

Specifically: why is this expenditure being made?

b. What type of expenditure (object) is being made?

3. The primary concern is with cost of operating programs,
departments, and activities (courses).rather than the
amount spent for particular objects.,

-C, An example: The Finance. Tract Chart-of-Accounts

1, high' school biology teacher ordering a tound-filmstrip
entitled "Cell Division.'"



C An exampl.:: Int! I s.n.,nci: Tr !CI Churt-of-Accounts

The industrial arts d..partmfint at Monroe Junior High
is replacing foul work tynches used for instruction
in woodworking,

3, On -thud of the.- secretary's time a: Madison Elementary
School .=; .iseA s s-...creviry to the principal The rest of
her tim, _s spent w.rn routine (-lc:lc:al tasks related to
general operation of th,.! school,.

The custodian ar tho Central Office Is ordering a new mop

S. Miss Jones teach,s child development and dressmaking at
the= high school, The home economics department chairrna;i
indicat -s that the 1:..rt..r course is 30% of the assignment
and the other colt se is 70% of the assignment-

6



CRITICAL TASK III

"Budget Rt:sponsl.b:lity and Accountability

A A 1-,aisor. pt:rson between ICRSA and the local school district.

1, Handle all mailing ,Ind shipping between Center and
district.

2. Collect budget npi..1 and distribute budget output,

3. Be the "focal pe;nt" of quekions regarding use of the
budgeting progrAm.

4 Be the ''1n house expivrt" on the budgeting system.

B. How are school district personnel assigned within the administrative
structure?

Responsible for operation of programs, departments,
and/or activities,

2 . Responsibility for preparation .of budget input,

3. Acc intable for -.he dollars spent and the results achieved.

C Initiation of budget item (or item to be ordered) is responsible for
coding,

7



CRITICAL TASK IV

"Corrmurt:cation"

Communication :s particularly -important in planning
stages,

Planning is the process of guiding internal-change so :hat the
school adapts effectiv.:Iy to the needs of those it serves.
Planning is concerned with developing recommendations for
policy changes. These. policy changes will typically identify
goals, general ob3ectIvris, and programs to be adopted.

2, Upper management levels communicate general goals and
objectib'es and obtain feed back (vertical communication).

3 Check for consistency nd overlap among activities and
departments (hcrizontrq communication).

8
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FOREWORD

The Management Information System described in this report
represents a plan to utilize modern management techniques to facilitate
the goal of a learner-responsive school system. The Management
Information System component is being developed to meet the need for
the coordination of the resources of staff, facilities, and time with
the long range planning and financial management efforts of the future.

The statement of project missions and objectives which follows
was initially documented in a_proposal for research and related activities
tided "The U. ilization of Modern Management Techniques in the Ad-
ministration of Schools," submitted April 18, 1969, to the U. S. Com-
missioner of Education for support through the authorization of the
Bureau of Research. This report, Missions and .Goals Statement of
the Management Information System, is based upon the original
proposal.

The project was funded on July 1, 1969. The program is now
underway in cooperation with the Educational System for the Seventies
Network (ES'70).

This document is the first in a series of communications from
the Iowa Educational Information Center designed to disseminate
the progress of the project.

Dr. Walter J. Foley
Director
Iowa Educational Information Center



MISSIONS AND GOALS STATEMENT
of the

Management Information System in Cooperation with the
Educational System for the Seventies Network

Introduction

It is a truism that educational ;systems in the seventies will

be represented by new relationships between federal, state, and local

educational agencies. In addition to the relationship changes expected

within the educational establishment, it is also expected that private

and public lay organizations, professional societies, and institutions

of higher learning will play a new and expanded role in innovation and

educational dec,:ion-making. These changes in our educational system

will create management problems not presently encountered by those

responsible for the educational experiences of youth.

The assumption of this project is that innovative educational

programs developed and demonstrated within ES'70 will not remain in

the research and demonstration stage-but that they will enter into the

mainstream of the educational system. The p:oposed management

information system will assist in the dissemination process by serving

decision questions related to resource allocation, organization and

went-mance as they relate to expenditure level and educational goal

attainment. It has been the experience of the Iowa Educati-nal Information
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Center that the management vehicle for relating resource allocation

to program goals is the program schedule .

The developmental effort will forlis upon a management

information system that is responsive to the information needs of

decision- makers across the stated levels of educational involvement

outlined in ES'70. It is assumed that the decision settings, as well as

decision alternatives, differ across the iocal, state, and federal levels.

Therefore, information requirements are assumed to be different at

the three program levels. In other words, we assume that multiple

decision situations exist across levels. The problem area demands a

management system that is responsive to the existence of multiple

decision-makers across levels of program involvement and decision

settings. The response to this problem area is contained in the three

.iissions of the developmental project.

MISSION I

The Development and Construction of a Common Data Base

Administration in education has moved from a focus on activities

to ore of decision-making. Current conceptualizations of administration

presented by writers like Simon, Griffiths, and Likert focus on the

decision-making functions of administrators as the key to improving

management. In fact, Simon finds it convenient to use managing and
,decision-making as being synonymous.





3

This shift in emphasis from activity (doing) to decision-making

(deciding) has implications for the management information system for

ES'70. I. is expected that a bank of educational data will be a necessary

precondition for any systematic study of the information needs in decision-

making.

The first mission, that of data bank construction, capitalizes

on the capability and exper'.ence of the Iowa Educational Information Center

in this area. The following date bank outline is presented to specify the

four interrelated activities necessary in data bank development:

1. Information Coliection the development of specifications
for information sources and, when appropriate, sampling
techniques; the development of specifications for instrument
construction, and the scheduling of information collection;
the development of common definitions for data elements
in the bank.

2. Information Organization the development of methods for
cross classification of information; the development of
coding systems for information storage; the development
of systematic reliability and validity checks for information.

3. Information Analysis the development of analytical tools
for information manipulation; the development of base
line or referent information; the development of schedules
for periodic evaluation of procedures.

4. Information Reporting the development of criteria for
specifying information reporting audiences; the development
of formats, schedules and reporting session procedures;
the development of strategies for providing information to
users.

Data bank activit ies are to be structured to classify data elements

under the categories of pupils, finance, facilities, staff, and community.
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These classifications will be interrelated by employing the school

program schedule as the data organizer. The five classes of inter-

related data, once in a data bank, have the potential of being manipulated

to create information specific to critical questions across and within

data categories, as well as to predict future problem areas. The

thrust is for the development of a taxonomy of data elements stored in

a common data base to provide information across decision settings.

A great deal of work has already been done by the U. S. Office

of EducatiOn on the taxonomy problem of data element definition. The

Iowa Educational Information Center has also d'fined and developed

many systems and data collection techniques.

MISSION II

The Development and Construction of a Program Monitoring System

Educators are accustomed to the term system as in phrases like

"our education system." Still, a brief overview of systems theory is

necessary to clarify management's role in systems concepts to provide

a frame of reference fur both methodological development of concepts

and a program monitoring system. The logic begins with a conceptualiza-

tion of a system in the form of an input-black box-output analogy. Pupils

are the input of the system, the educational experiences of the school

serve as the operations associated with change in pupil behavior, and

pupils serve as output of the system.

C-



\ Input

\Pupils

Educz..tional
Experiences

Process

\Output

Pupils

Figure 1.

This is admittedly a narrow view of education, but its familiarity

serves well in introducing the concepts. Each decision-maker enters

this situation with his unique set of blinders for viewing the educational

system. Any system is defined simply as having an input, a process, and

an output. A system also spans time and connotes some change (many

times referred to as the black box) occuring between the input and the

output. Also a system is simply what it is no more, no less.

In our example input is defined as the pupils entering the system.

Pupils can be further defined by their sex, age, attitude, aptitude, and

by many other factors . In systems terminology, these charaderistics

1

5
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provide the range of tolerance for the acceptable input "raw material"

entering the system. The output of the system (graduates, transfers,

dropouts) are the products of the system. The process is what occurs

between input and output. The process as reflected in the program

schedule is viewed as a key to management information systems in this

paper.

Flexible Scheduling as a Program Monitoring Tool

In the summer of 1965, an agreement was reached between

Stanford University and The University of Iowa to increase the availability

of the Stanford School Scheduling System service. At The University of
,

Iowa, the Iowa Educational Information Center pooled talent and funds

in rewriting the Stanford program. The Stanford School Scheduling System

is now available from two University sources in this country Stanford

University and The University of Iowa.

It is generally conceded by knowlegeable administrators that the

Stanford School Scheduling System program can produce a schedule which

is responsive to the needs of the individual pupil, while at the-same time

relating the program requirements for staff, facility, and material

program resources. The interrelatedness of elements is the key for

effective program monitoring. A schedule tailored to meet the educational

needs of the individual is the first step toward management of persoroel,

facilities, and time.
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Figure 2.

The Schedule As A Vehicle For Showing The Relationship
of Resource Variables

MISSION III

The Development and Construction of Simulation, Modeling and
Reporting Devices for Management

The governing board of Project ES'70 is faced with the task of

project planning, executing the plan, and evaluating progress against

the goals of the project to assure that it meets project commitments

and responsibilities. This ability demands appropriate planning tools

for the task. It is obvious that improved management tools are an

absolute necessity for effective management in a modern complex educa-

tional organization. Where possible, this project will develop and relate

management tools to the needs of ES'70 agencies.

The Iowa Educational Information Center will continue in the

development of a Program, Planning, Budgeting. and Evaluation System
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(PPBES) for public schools. It is the intent of this project to enhance

the program management phase of our Center commitment. The

experience of the Center to date in developing a data bank containing

statewide data involving pupils, finance, facilities, staff and community

will be capitalized on in the development of management concepts for

lorg range planning. The guidelines being used in the development

are:

1. PPBE Systems are based on the premise that all desired
output can be measured in terms of time, cost, and
educational achievement.

2. Planning educational outputs (objectives) is a systemwide
process that begins with the policy of the board of education.

3. PPBES is not simply a budget, but rather a catalyst through
which policy objectives, alternatives for achieving the
objectives, and costs are aligned.

4. The five components of a school system (pupils, finance,
facilities, staff, and community) are developed in terms of
interaction rather than as five individual parts of a budget
that can be cut, lifted out and displayed one by one.

The key factor is file interrelatedness. Unless the interaction

of the five components is considered, it is not a system but rather five

separate unrelated files, with each file useful only in its own area,

making any planned orogram for projection of multiyear costs and

objectives impossible.

Program Evaluation and Review Technique (PERT) has recently

appeared to alleviate the manager's control difficulties. The technique

has received widespread attention in government, the defense industry,
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and business. There are also widespread possibilities for application

of PERT in educational decision-making.

PERT has several distinguishing features:

1. PERT gives management the ability to plan the best possible
use. of resources to achieve a given goal ,:iithin overall
time and cost limitations.

2. PERT enables executives to manage "one-of-a-kind" programs
as opposed to repetitive production situations.

A

PERT utilizes what is called the "time network analysis"
as a basic method of approach and as a foundation for
determining manpower, material, and capital requirements.

The Critical Path Method (CPM) is defined by the path between the

start date of the project and the end objective date network of activities

that requires the greatest amount of time. It is found by totaling the.

individual mean times along every possible path in the network and

selecting the sequence of activities or events requiring the greatest

amount of time. When any event or activity.on the critical path falls

behind its expected date of accomplishment, by definition, the final event

will fall behind schedule.

One of the major advantages of PERT and CPM is that the kind of

planning required to create a valid network represents a major contribution

of the definition and ultimate successful control of a major complex

problem.

In addition to PPBES, PERT, and CPM, other operations research

tools that related to the proposed program management information
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system are outlined below with their major facets listed:

Linear Programming

1. The development of criteria for linear program applications.
2. The development of linear program applications to

educational problems.
3. The application of linear program solutions to appropriate

ES'70 problems.

Input-Output Analysis

1. The development of specifications of interdependence between
educational levels.

2. The development of educational system criteria.
3. The development of education simulation models.

Simulation and Administrative Gaming

1. The development of simulation materials for decision-making.
2. The development of gaming solutions to complex decision-

making situations.
3. The development of decision-making tools.

Educational Forecasting

1. The development and adaptation of population prediction
programs such as Dynamod II.

2. The systems developrtient and programming of educational
models for financial projections.

3. The development of space utilization program packages for
building planning.

Data Requirements

While it is recognized that there are many goals in existence for

ES'70 schools, it is assumed that the primary goal of a school system is

instruction. Therefore, data requirements for a Management Information

System are outlined in general terms in relation to instructional program

inputs, processes, and outputs.
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Management Information Systems and Subsystems

Each school can be conceptualized in terms of the overall

information system necessary to carry out the instructional goals of

the system. However, this project will also consider the information

needs of the resource categories of pupils, staff, facility, finance and

comniunity as subsystems of the instructional system. Data elements

for each of the subsystems will be stored with the instructional system

information requirements in mind and where practical, they will be

interrelated to provide easy and inexpensive retrieval.

The Relationship of Output to Input

In a systems development study, one begins to plan with the

present output. The task is to identify and measure the present system

output in relation to the goals and objectives of the system. Therefore,

one must determine operational definitions of system goals. The primary

sources of goals and objective's in an educational system are professional

standards, community standards, and past system performance.

The second step in designing an information system is to specify

the present status of the instructional program. This analysis consists

of determining the allocation of program resources presently in use to

achieve the system objectives.

Third, the present status of system input is determined in

relation to the informatiOn' needs specified for program output. The

requirements outlining the restriction of input can be seen as placing
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limitations on the use of.possible resources in the instructional process

to produce the desired output.
=

Present status of both output and input become reference points

for future system output and input. They become past system performance

standards and can be used to point out both planned and unplanned change

in system performance with each cycle of the system. While stated in

sequence, the relationships of input to output are not accomplished

without considerable overlap.

Feedback

Discrepancies between present output and standards of past per-

formance, present output and professional standards, present output

and community standards form one basis for management decisions which

alter the functioning of the system. Changes based on decisions related

to discrepancies are fed back into the instructional program to alter its

performance.

The function of monitoring input into the system serves a some-

what different purpose in that discrepancies in input allow decisions

about change in program resources prior to system processing.

Figure 3 shows the general model of how status measures

derived from objectives provide for system modification.

1. Status measures are compared with professional standards.

2. Status measures are compared with past system performance.
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3. Status measures are compared with community standards.

The two possible conditions are there is agreement and disagreement

between status and standards. When there is disagreement, resources

can be modified and thus alter the instructional program. This figure

can be thought of as outlining the feedback process in the system.

Instructional-Program Subsystems

The following five flow charts depict the inter; elatedness of

each of the five subsystems. While people conventionally think in terms

of the pupil input-output flowed in Figure 4, the subsystems of staff,

facility, community and finance can also be modeled to show their

interrelatedness to each other and to the instructional system. The key

element in .a management information system is the ability to show the

effect of change in any subsystem on the other subsystems of the instructional

program..

Status measures from at points A and B can be compared for

change in a before and after sense. Point C introduces the resources

necessary in cariying out the insLuct:onal program. The systems

principles involved are those of system wholeness, interrelatedness,

compatibility and optimization.

The Pupil data file will contain elements with common definitions

related to demographic characteristics when possible, and will contain

measures of the present-level of intellectual functioning and measures of

achievement, perormance, aspiration, and expectation. The Pupil file
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is somewhat different from the other data files in the system. It is

expected that the data collected for the Pupil data file will be divided

into two categories: (1) items essential for the calculation of required

statistics; (2) optional pupil items. The possible items provide an

.extensive list that should be used to select those items necessary to

collect and store information in support of previously defined requirements.

The provision of a dynamic base of pupil data would allow the

systematic monitoring of intents versus actual performance in our educa-

tional programs. The usefulness of a Pupil data base can also be viewed

for planning changes in educational output. Knowledge of present status

represents a springboard for planning. At the state and federal levels,

base line pupil information serves a management function in that the

exceptions, i.e., deviations from the expected values, point tc future

educational priority modification and serve as a basis for decision-making.

Staff data are included in the data base for program monitoring

at the local level and are available for other decision situations at*the state

and federal levels. The elements would include demographic character-

istics, training and experience, ratings and effectiveness measures,

and salary.

Internal and External Resources can be divided into the facility

and material resources of the school and the community. Facility

information serves both a planning and descriptive function. Common

data elements about the facility would include the site characteristics,

the buildings (construction, age and condition), the educational and
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noneducational space, the equipment specifications, and program

materials.

Community characteristic data are a necessary element as the

community forms the envelope for the existence of an educational system.

The size and composition of the community that each school serves

would fall in this data category. Typical elements are area served,

principal industries, principal housing types and conditions, income

level, ethnic characteristics, expectation levels, and resource people

and industries.

The Financial statement of a school system is often referred to

as a financial plan. This management system is closely related to

financial information. Earlier the program was offered as the best

vehicle available for understanding educational processes. Now, fiscal

reporting is presented as reflecting the cost of operating the educational

program. In the decision-making sense, financial information says it

cost a dollars to operate the b educational program consisting of c

facilities operated by d staff members on e pupils with f resources to

produce R characteristics given an h condition of an operand at input.

The Finance file has been designed with the dual objective of

becoming an integral part of the ES'70 system and of introducing the

technique of program-oriented accounting into an area which is traditionally

fund-object oriented. The successful implementation of this file, in a

particular program, will require considerable revision in existing methods
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and procedures-in budgeting and in the reporting of expenditures at the

local, state, and national levels. The finance file will try to provide

ES'70 with an accounting system for its internal financial processing.

It is directed toward the responsibility at the simulation and modeling

level of reporting financial situations.
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A
Absence Nonattendance of a pupil on a day or half day when school is in session.

Account--A descriptive heading under which are recorded financial transactions that are similar in
terms of a given frame of reference, such as purpose, object, or source.

Accounting Period--A period at the end of which all accounts are closed and .the balance carried for-
ward for the next fiscal year for Iowa schools from July 1 to June 30.

Activities, Noncourse (Cocurricular)--Activities, under the direction of the school, for which partici-
pation generally is not required and credit generally is not given. Such activities often include student
organizations, interscholastic and intramural athletics, entertainments, publications, clubs, band,
orchestra, and service activities. When these activities are managed by pupils under the guidance or
supervision of staff members, they generally are considered to be student body activities. Activities in
which participation is required or credit is given usuallyare considered to be courses. See also Student
Body Activities, and Course.

Activities, Nonschool--Activities which are neither sponsored by the school nor under the guidance
or supervision of staff members, but are considered significant in terms of permanent records about
pupils.

Administration--Those activities which have as their purpose the general regulation, direction, and
control of the affairs of the school district that are systemwide and not confined to one school, sub-
ject, or narrow phase of school activity.

Administrative Unit--A geographic area which for specified public school purposes is under the super-
vision or control of a single board of education and /or administrative officer. This may be a state,
intermediate, or local basic unit.

Adult Education--Instruction which provides opportunity for adults and out-of-school youth to
further their education. This instruction may be offered through a separate adult education instructional
organization of a school system (such as an evening school or an adult trade, technical, or vocational
school), through an adult education program of a college, or through some other arrangement. While
most pupils in adult education receive their instruction in courses to which an instructional level has
not been assigned, adult education often includes instruction at the postsecondary instructional level
for which credit is not given toward a degree or toward the completion of a terminal program.

Aggregate Days Attendance--The sum of the days present (actually attended) of all pupils when
school was legally in session during the regular school year. Only days on which the pupils were under
the guidance and direction of teachers in the teaching process should be considered as days in session.

Aggregate Days Membership /Enrollment- -The sum of the days present and absent of all pupils when
school was legally in session during the regular school year. Only days on which the pupils were under
the guidance and direction of teachers in the teaching process should be considered as days in session.

1



Alternate Course---A course that is acceptable as a substitute for a specific requested course, e.g.,
Speech 125 (in place of Journalism 144).

Annual Current Expenditures Per Pupil in ADM--The annual current expenditures (including expendi-
tures for administration, instruction, attendance and health services, pupil transportation services,
operation of plant, maintenance of plant, and fixed charges) divided by the average daily membership
for the year.

Appropriation--An authorization granted by a legislative body to make expenditures and to incur
obligations for specific purposes.

Area of School Site--Consists of the total developed and undeveloped acreage serving a school, in-
cluding areas occupied by buildings, walks, drives, parking facilities, and other improvements to site.
If a school uses more than one piece of land, the a., ea of the site is the sum of the areas of the separate
pieces.

Area of Interior Space--The floor area of an interior space or area shall be the total area measured
between the principal wall faces at or near floor level, plus wall case or alcove spaces, or both, opening
into and designed to serve the activity carried on in the area, exclusive of areas otherwise included as
construction.

Actual Teacher Station Utilization (TSU)(Density) TSU = No. mods per cycle the Station is in use.
No. mods in a cycle.

Actual Pupil Station Utilization (PSUA)--PSUA= Sum of actual pupils taught per cycle in a TS
Utilized and or Reserved
Pupil stations in a TS utilized and/or Reserved
x no. mods per cycle.

Assignment--A classification of activities performed by a staff employee which can be described
and identified.

Assignment, Full-Time--The amount of employed time normally required of a staff member to per-
form a less than full-time assignment divided by the amount of time normally required in performing a
corresponding full-time assignment. Full-time equivalency of assignment usually is expressed as a
decimal fraction to the nearest 10th.

Assignment (Less than Full-Time)--Assigned activities within an assignment classification which do
not require all of the time of a full-time staff member to perform (See also Salaries, Part-Time).

Attendance--Presence of a pupil on days when school is in session. Pupils participating in school-*
sponsored activities under the guidance and supervision of staff members, either at or away from school,
are considered to be in attendance.

Automatic Data Processing--The use of machines and devices in the storing of individual items of in-
formation in a form by which they may be rapidly and accurately retrieved, processed, and reproduced
as single line items, as lists of items, or in desired combinations with other items.
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Average Class Size --The total membership of classes of a given type, as of a given date, divided by the
number of such classes.

Average Daily Attendance--The average daily attendance for a given school is the aggregate days at-
tendance of the school during a given reporting period (generally a regular school year) divided by the
number of days school was legally in session during this period. Only days on which the pupils were
under the guidance am: direction of teachers in the teaching process should be considered as days in
session.

Average Daily Membership /Enrollment- -The average daily membership/enrollment for a given school
is the aggregate days membership of the school during a given reporting period divided by the number
of days school was legally in session.

B
Board of Education--The elected or appointed body which has been created according to state law
and vested with responsibilities for educational activities in a given geographical area.

Budget, Educational---A plan of operation for a given period embodying
(1) the proposed educational program to be offered,
(2) an estimate of proposed expenditures, and
(3) the proposed means of financing them for a given school year.

Budgetary Control--The control or management of the affairs of the school district in accordance with
an approved budget with a view toward maintaining the educational plan and keeping within the
authorized amounts.

Building--A building is one 'continuous structure which may or may not be connected with other
structures by passageways. It includes the building itself and the plumbing, sanitary, heating, ventilating,
mechanical, and electrical work, and lockers, cabinets, and shelves whi are built into the building.
Individual structures comprising a single school plant that are connected by breezeways or covered
passageways that are not enclosed with similar type and quality of construction as the building proper
are separate buildings; however, buildings so connected are accounted for on a single building record
form as if they were one building.

C
Capacity---The largest number of students instructed hi a teaching station or building without cur-
tailing the desired educational program.

Capital Outlay--An expenditure which results in the acquisition of fixed assets or additions to fixed
assets. it is an expenditure for land or existing buildings, improvement of grounds, construction of
building:, additions to buildings, remodeling of buildings, or initial or additional equipment. It includes
installment or lease payments on property (except interest) which have a terminal date and result in
the acquisition of property.
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Certificate The legal document giving authorization from the state (or any agency or organization
authorized by the state) to perforM services for the school system. (Licenses which meet these criteria
should be regarded as certificates.)

Certified--Personnel authorized by the state to perform services for which a legal credential is
necessary.

Certificate .Endorsement- -The information included in or added to an issued certificate specifically
indicating the services which the certificate holder is authorized to perform.

Clerical Worker - -A staff member performing assigned activities such as preparing, transcribing, sys-
tematizing, or preserving written communications and reports, or operating such mechanical equipment
as bookkeeping machines, card punch machines, typewriters, tabulators, etc.

Chairman (Department) - -A staff member performing assigned activities in directing and managing a
designated division of the instructional program in a school.

Class--A group of pupils assembled for instruction for a given period of time under one or more teach-
ers in a situation where the teacher(s) and the pupils are in the presence of each other.

Class Period--The portion of the school day set aside for a designated teaching activity.

Classroom--A room designed or adapted for regularly scheduled group instruction. This includes the
so-called regular classrooms and special use classrooms such as laboratories and shops but excludes
such rooms as auditoriums, lunchrooms, libraries, and gymnasiums.

Code--A system of numbers or other symbolic designations used for identifying previously defined
items and categ3ries of information.

Code Designation--A number or other symbolic designation assigned to a specific item o_ category of
information for identification purposes.

Coding--llistinguishing items and categories of information by assigning numbers or other symbolic
designations so that the items and categories are readily identifiable. (This is a modification of the
definition in Handbooks II, III, and IV.)

Code Number--A code number must be only numeric and each item of a set must be uniquely coded;
e.g., English 4A may be course 201. (Flexible Modular Scheduling.)

Combination--It is possible to specify that Phase I of one or more subcourses shall meet (be combined)
with Phase I of a master course. Such a specification is called a Combination. (Flexible Modular
Scheduling.)

Consultant --A resource person who provides a..sistance to the regular personnel through conference,
demonstration, research, or other means. There are two types of consultants: those retained on a
temporary basis and those who are permanently employed.
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Contracted Services-- Services rendered by personnel who are not on the payroll of the school district,
including all related expenses covered by the contract.

Cost--The amount of money or money's worth given for property or services.

Course--An organization of subject matter and related learning experiences provided for the instruc-
tion of pupils on a regular or systematic basis, usually for a predetermined period of time (e.g., a
semester, a regular school term, and a two-week workshop). Credit toward graduation or completion
of an instructional program generally is given pupils for the successful completion of a course.

Course Enrollment Transfers--Enrollment transfers can be used to facilitate the reassignment of
groups of students, necessitated by (1) a course tally in excess of 750, (2) a change in course number,
or (3) a dropped course.

CoursePhase Code Number--A course is composed of one or more phases and/or sections. Each
course is uniquely identified by a three-digit number assigned by the school. A course-phase code num-
ber of five digits identifies the course and, in addition, specifies the number of phases in the course and
the number of the particular course phase. (Flexible Modular Scheduling.)

Course Structure--The course structure refers to the pattern of periods per meeting, and meetings
per cycle.

Credit--The unit.of value awarded for the successful completion of certain courses, intended to indi-
cate the quantity of course instruction in relation to the total requirements for a diploma, certificate,
or degree. Credits frequently are expressed in terms such as "Carnegie units," "credits," "semester credit
hours," and "quarter credit hours."

Current Assets--Assets available or which can readily be made available to meet the cost of operation
or to pay current liabilities.

Current Expenditures--The total of all expenditures made during a given period of time except for
capital outlay, debt service, and tuition.

Curriculum--The total possible planned interaction of pupils with instructional content, for the attain-
ment of the educational objectives.

D
Day Independence--It is possible to specify that individual courses shall have day independence with
respect to meetings. In particular, no two phases of such a course on a per-section basis can have meet-
ings scheduled on the same day.

Day Pattern Specification--A limited set of days within the cycle to which scheduling of sections of
a course-phase is restricted.
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Department--An administrative subdivision of a school, with a teaching staff responsible for instruc-
tion in a particular subject area or field of study, e.g., the English department, the science department,
and the music department.

Departmentalized Organization- -The organization of instruction in such a way that teachers specialize
in one or two subject areas and give instruction in these areas to several classes. Under the departmental-
ized organization, pupils or teachers move from room to roam for different classes during the schoolday.

E
Enrollment - -The total number of original entries and reentries in an administrative unit during a given
reporting period.

Equipment -A material item of a nonexpendable nature, such as a builtin facility, a movable or fixed
unit of furniture or furnishings, an instrument or apparatus, a machine (including attachments), an
instructional skill-training device, or a set of small articles whose parts are replaceable or repairable, the
whole retaining its identity and utility over a period of time which is characteristic of and definable for
items in that it will last five years and will cost more than $10 per unit.

Exclusive Student Sectioning (ESS)--E3.2 has meaning only when two or more phases ofa course
have two or more sections. The effect of ESS is illustrated in the accompanying diagram, which is in-
tended to indicate that the students enrolled in sections Cl and C2 must be drawn only from those
in Bl (i.e., none from B2), while the students enrolled in sections C3 and C4 must be drawn only from
those in B2 (i.e., none from B1).

CI I C2 LC3 I C4

Expenditures--Only actual disbursements for all purposes. (Transfers between funds, investment of
cash in U.S. Bonds and payments of cash in settlement of liabilities already accounted as expenditures
are not considered as expenditures).

B1 B2

Extracurricular Activities---(r.iso called student activities, cocurricular activities, and extraclass activities)
--The less formal phases of the school program offered in addition to the normal classroom subjects.
These are usually offered during an activity period, home room, or outside the regular school hours
but in some cases may be offered during regular school hours. They generally have arisen from special
interests of students and involve student planning and execution but are supervised by the school.
Credit toward graduation is usually nvt given for student activities.

F
Fiscal Period--Any period at the end of which a school district determines its financial condition and
the results of its operations and closes its books. It is usually a year, though not necessarily a calendar
year. The fiscal period for Iowa school districts is July 1 through the following June 30.
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Fixed Assets--Land, buildings, machinery, furniture, and other equipment which the school district
intends to hold or continue in use over a long period of time. "Fixed" denotes probability or intent to
continue use or possession, and does not indicate immobility of an asset.

Fixed Charges--Chargesof a generally recurrent nature which are not readily allocable to other ex-
penditure categcries. They consist of such charges as school board contributions to employee retire-
ment, insurance and judgments, and rental of land and buildings.

G-
Gross Floor Area The gross area of a building is the sum of the areas at each floor level included with-
in the principal outside faces of exterior walls, neglecting architectural setbacks or projections.

-I
Improvements to Site--Initial and additional work (other than buildings) performed upon a site and
its adjacent ways after acquisition by the school district, involving such things as grading (other than
excavation, fill, and backfill necessary for construction of a building), landscaping, seeding, and plant-
ing of shrubs and trees; constructing new sidewalks, roadways, retaining walls, sewers, and storm drains;
installing water mains, field hydrants and field sprinkling systems, and outdoor drinking fountains;
original surfacing and soil treatment of athletic fields and tennis courts; furnishing and installing for
the first time playground apparatus built into the grounds, flagpoles, gateways, fences, and under-
ground storage tanks which are not parts of building service systems; and demolition work.

Instruction--The activities dealing directly with the teaching of pupils or with improving the quality
of teaching

Instruction Area--A room (or other area) which was specifically designed, or adapted, to accommo-
date some form of instructional activity and is available for such purposes. Regular classrooms; special
classrooms such as kindergarten rooms, laboratories, shops, home economics rooms, music rooms, and
special classrooms for exceptional children; and other areas, such as libraries, study halls, audio.isual
rooms, auditoriums, gymnasiums, and multipurpose rooms, should be included as instruction areas.

Instructional OrganizationA school mother organizational arrangement which provides instruction
of a given type or types, i.e., elementary school instructional organization, secondary school instruc-
tional organization, junior college instructional organization, and adult education instructional organi-
zation.

J
Journal Voucher---A paper or form on which the financial transactions of the school district are
authorized and from which any or all transactions may be entered in the books. By means of the
journal voucher, the budget may be put into operation and expenditures made to meet authorized
obligations. Journal vouchers are also used to set up clearing account funds and petty cash funds, and
for authorizing all entries in the bookkeeping system for which no other authorizations, such as
deposit slips, invoices, etc., are available. A form of journal vouchers is a memorandum in the school
board minutes.
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Liabilities--Debt or other legal obligations arising out of transactions in the past which are payable but
not necessarily due.

--M

Manual Tally Unit--The manual tally unit should be computed during the normal checking procedure
for the course data packets. It consists of the course and phase number for identity, the number of
sections in the phase, and the number of modules per section (M/S). M/S is determined by multiplying
periods per meeting by meetings per cycle (PPM x MPC = M/S). The manual tally unit should be used to
accou,,t manually for the teachers and rooms assigned to course packets.

Mark--A rating of achievement or academic progress assigned on the basis of some predetermined
scale, e.g., letters (A,B,C,D ,F), numbers (4,3,2,1,0), words or phrases (outstanding, satisfactory, needs
improvement), and percentages.

Mark-Paint Average (MPA)--A measurement of average performance in all courses taken by a pupil
during a marking period, school term, or year--or accumulated for several'school terms or years- -
obtained by dividing total mark points by total courses or by hours of instruction per week. Included
under this heading is information about the frequency and scope of mark-point averages.

Mark Value--The scale of numerical equivalents for marks awarded, indicating performance in school
work and used in determining a pupil's mark -point averages.

Master Course--A master course has at least one other course combined with its Phase I meeting(s).

Master Schedule - -A printed document or other record indicating how pupils and teachershave been
assigned into spaces at given times for instructional or other activities.

Measure--A unit of measurement to which reference may be made for purposes of description, com-
parison, and evaluation. Many meastues are obtained by computation involving one or more items of
information.

Meeting Pattern--Specifies for a course-phase the pattern in terms of periods per meeting and meetings
per cycle that is to be followed in scheduling classes of that course-phase. No class is permitted to meet
twice in the same day.

Membership The number of pupils on the current roll of a class or school as of a given date. A pupil
is a member of a class or school from the date he enters until he withdraws. During this period, the
pupil is either present or absent on each day (or half day) during which school is in session. The date of
withdrawal from membership is the first day after the date of last attendance, if known; otherwise, the
date of withdrawal is considered to be the date on which it becomes known that the pupil left. Member-
ship for a class or school, as of a given date, is obtained by adding the total original entries and total
reentries and subtracting the total withdrawals; it may also be obtained by adding the total number be-
longing.
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Migrant Worker--An individual whose primary employment is on a seasonal or other temporary basis
and who establishes a temporary residence, with or without his family, for, the purpose of such em-
ployment.

Moduk--A time period, e.g., 60 minutes, specified by the user as the basic subdivision of his school
day.

MPC--Meetings per cycle, e.g., three, five, etc., as needed.

_0_

Operation of Plant- -Those activities which are concerned with keeping the physical plant open and
ready for use. It includes cleaning, disinfecting, heating, moving furniture, caring for grounds, operating
telephone switchboards, and other such housekeeping activities as are repeated somewhat regularly:
daily, weekly, monthly or seasonally. It does not include repairing.

P
Personnel, Administrative--Personnel on the school payroll who are primarily engaged in activities
which have as their purpose the general regulation, direction, and control of the affairs of the school
district that are systemwide and nct confined to one school, subject, or narrow phase of school activity;
for example, superintendent of schools, business manager, and accountant.

Personnel, Certified--A person who holds a certificate issued by The State Department of Public Instruc-
tion (or other agency--doctors, dentists) currently in force.

Personnel, Clerical--Personnel occupying positions which have as their major responsibilities the pre-
paring, transferring, transcribing, systematizing, or preserving of written communications and records.
This also includes stock clerks, shipping clerks, etc.

Personnel, Contract --The formal agreement, represented by a legal signed document entered into by
an individual and the officials of the school system, stating the salary to be paid, the length of term of
the agreement, and the general duties to be performed.

Personnel, Full-Time--School employees who occupy positions the duties of which require them to
be on the job on school days, throughout the school year, at least the number of hours the schools in
the systems are in session.

Personnel, Guidance--Persons who have been assigned specific duties and school time to carry on
recognized functions of the guidance programs in whole or in part. Classify here: Counselors, teacher-
counselors, directors of guidance, guidance coordinators, and similar personnel. In Iowa this refers to
personnel approved as counselor or teacher-cOunselor with specific assigned time for guidance.

Personnel, Health--Persons in the field of physical and mental health such as physicians, psychiatrists,
school nurses, dentists, dental hygienists, psychiatric social workers, and therapists, whose servicesare
directed primarily at individuals although sometimes used for group activities.
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Personnel, Instructional--Those who render direct and personal services which are in the nature of
teaching, or the improvement of the teaching-learning situation. Included here are consultants or supervisors
of instruction, principals, teachers (including teachers of homebound), guidance personnel, librarians,
school social workers, and psychological personnel. Attendance officers, health personnel, visiting teach-
ers, and clerical personnel should not be included as instructional personnel.

Personnel, Maintenance--Personnel on the school payroll who are primarily engaged in the repairing
and upkeep of grounds, buildings, and equipment.

Personnel, Number of--The number of superintendents, supervisors, principals, teachers, clerks, cus-
todians, etc., refers to the number of positions. Although a position may become vacant several times
during the year, with the result that several persons may be employed to fill this one position, it would
be considered as one position.

Personnel, Operation--Personnel on the school payroll who are primarily engaged in keeping the
physical plant open and ready for use. Included are personnel engaged in cleaning, disinfecting, heating,
moving furniture, caring for grounds, operating telephone switchboards, and other such work except
repairing, which is repeated somewhat regularly (daily, weekly, monthly, or seasonally).

Personnel, Part-Time--Personnel who occupy rositions the duties of which require less than full-time
service. This includes those employed full time for part of the school year, part time for all of the school
year, and part time for part of the school year.

Phase--An element of course structure. Typically, the phases have been referred to as large-group,
small-group, and laboratory. More precisely, a change in phase is required if a change in the specifications
of one or more of the following is required:

(1) Meeting Pattern, i.e., meetings per cycle and periods per meeting.
(2) Number of Sections, i.e., class size.
(3) Teaching Staff.
(4) Room Restrictions.

PPM (Feriods Per Meeting)--One (1) to nine (9), as needed. PPM cannot be so large as to preclude the
possibility of scheduling lunch; e.g., PPM greater than half the day is unacceptable.

Priority Course--Refer to Requested Course.

Priority Order--The flexible scheduling system requires that course requests be listed in decreasing
order of preference.

Principal--The administrative head of a school (not school district) to whom has been delegated the
major responsibility for the coordination and supervision of the activities of the school.

Program Area--This term refers to any one of five specific organizational units: elementary day
schools, secondary day schools, summer schools, community colleges or junior colleges, and adult
education.
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Prorating--The allocation of parts of a single expenditure to two or more different accounts in pro-
portion to the benefits which the expenditure provides for the purpose or program area for which the
accounts were established.

Pubic School--A school operated by publicly elected or appointed school officials in which the pro-
gram and activities are under the control of these officials and which is supported by public funds.

Pupil--An individual for whom instruction is provided in an educational program under the juris-
diction of a school or school system. No distinction is made between the terms "pupil" and "student"; -.:
the term "pupil" is used to include individuals at all instructional levels. The pupil may receive his in-
struction in a classroom of a school plant or in another location such as his home or a hospital. In-
struction may be provided by direct teacher contact or by some other approved means such as tele-
vision and correspondence.

Pupil Mod--P.S.O. of each mod of the cycle.

Pupil Station (PS)--Space assigned to a pupil for instructional purposes; usually a chair, desk, or
laboratory space.

It
Record--A collection of information which is prepared by a person, unit, or organization for the use
of that person, unit, or organization.

Registration--The process of entrance into a school or course.

Remodeling--Any major permanent structural improvement to a building. It includes changes of
partitions, roof structure, or walls. Repairs are not included here but are included under operation and
maintenance.

Repairs--The restoration of a given piece of equipment, of a given building, or of grounds to original
condition of completeness or efficiency from a worn, damaged, or deteriorated condition.

Replacement of Equipment--A complete unit of equipment purchased to take the place of another
complete unit of equipment which is to be sold, scrapped, or written off the record, and serving the
same purpose as the replaced unit in The same way.

Report--A collection of information which is made by a person, unit, or organization for the use of
some other person, unit, or organization.

Reporting Period--A period of time for which a report is prepared, e.g., a calendar year, school year,
regular school term, summer school term, semester, and marking period.

Reporting Unit--The organizational unit submitting a report, e.g., a state department of education,
an intermediate administrative unit, a local basic administrative unit, and a school.

.-.....-
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Requested Course--In requesting enrollment in courses a student must distinguish between requested
courses and alternative courses which may, if necessary, be substituted for requested courses. (See Stu-
dent Request Form.)

Resident--An individual who lives within a given administrative unit.

Resources--The resources of the school are the teachers, rooms, courses, and students.

Resource Code Number -- Within each resource category (except students) a unique three-digit num-
ber must be assigned to each resource. The student number and name cannot exceed 24 characters
(numeric and alphabetic), and a distinct five-digit number for each student must appear as sort data.

Resource Sequence Code--The resource code numbers used by the school on the INCA forms are
assigned new internal system sequential numbers which are used by the remaining programs in the sys-
tem. This sequential number is referred to as the resource secuence code. With the exception of INCA,
all the programs in the system which require school originated data used this resource sequence code
on the input forms.

Retirement Fund System--A plan whereby a fund of money, built up through contributions from
participants and other sources, is used to make regular payments to those who retire from service in
the educational system by reason of age, disability, or length of service.

Retrieval of Information--Locating and recovering information from wherever it may be stored.

Salary -- -The total amount regularly paid or stipulated to be paid to an individual, before deductions,
for personal services rendered while on the payroll of the school district. Payments for sabbatical leave
are also considered as salary.

Salaries, Full-Tiine--Expenditures made for the salaries of school employees who occupy positions the
duties of which require them to be on the job throughout the school year, at least the number of hours
the system's schools are In session (although these hours may be at a different time than that used for
actual classroom instruction).

Salaries, Part-Time--Expenditures for salaries of personnel who occupy positions the duties of which
require less than full time service. This includes those employed full time for part of the school year,
part time for all of the school year, or part time for part of the school year.

School--A division of the school system consisting of a group of pupils composed of one or more
grade groups, organized as one unit with one or more teachers to give instruction of a defined type,
and housed in a school plant of one or more buildings. More than one school may be housed in one
school plant as is the case when the elementary and the secondary programs are housed in the same
school plant.
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School Census--An enumeration and collection of data, as prescribed by law and the State Depart-
ment of Public Instruction, conducted as of June 1 in each even-numbered year to determine the name,
age, sex and post office address of all individuals not yet 21 years of age as of June 1 who reside in a
given school district, and to secure other information deemed pertinent to education.

School Day--The period of time between the start of the first period and the end of the last period.
This does not include the time when teachers must be at the school prior to the first period in the morn-
ing and after the last period in the afternoon; it includes only the time when all students must be at school
plus the lunch hour. That part of a calendar day when active instruction of pupils occurs. In Iowa, the
minimum length of the school day for the various grade levels, exclusive of the lunch intermission, is
determined by the State Department of Public Instruction standards.

School District - -This term is used synonymously with the term "local basic administrative unit."

School Facility--A building or site belonging to or used by a school or school system for school
purposes.

School Holiday--A day on which school is not conducted either because of legal provisions or be-
cause of designation by the board of education as a holiday. Since such days are not considered as days
in session, the pupils are considered as being neither present nor absent on school holidays.

Scholl Plant- -The site, buildings, and equipment constituting the physical facilities used by a single
school or by two or more schools sharing the use of common facilities.

School Site--The land and all improvements to the site, other than structures, such as grading, drain-
age, drives, parking areas, walks, planting, play courts, and playfields.

School System--All the schools and supporting services operated by the board of education of a given
administrative unit.

School Term--A major subdivision of the school year designated by the board of education when
school is to be in session unless legally discontinued. A school term may be interrupted by one or more
vacations.

School Term, Regular--The school term which usually begins in the late summer or the fall and ends
in the spring. A regular school term may be interrupted by one or more vacations.

School Term, Summer--The school term taking place in the summer during the period between the
end of one regular school term and the beginning of the next regular school term.

Section - -A subdivision of the enrollment in a course (or phase). The user specifies the number of
sections for individual course-phase. An attempt is made to balance section enrollment.

Session--The period of time during the school day when a given group of pupils is under the guidance
and direction of teachers.
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Session (Curtailed)--A school session with less than the number of hours of instruction recommended
by the State Department of Public Instruction.

Session (Day In)--A day on which the school is open and the pupils are under the guidance and
direction of teachers. On some days the school plant may be closed and the student body as a whole
engaged in school activities outside the school plant under the guidance and direction of teachers. Such
days should be considered as days in session. Days on which school is closed for such reasons as holidays,
teachers' institutes, and inclement weather should not be considered as days in session.

Session (Full Day)--A school session which contains at least the minimum number of hours recom-
mended by the state education agency for a full day of attendance in a given elementary or secondary
grade other than kindergarten or nursery.

Session (Half-Day)--A school session which contains the minimum number of hours recommended by
many state education agencies for kindergarten or nursery instruction, when the length of this session
approximates half the number of hours recommended for a full-day session in other elementary grades.
Kindergarten am' .ursery pupils attending a half-day session are in membership for the full day. However,
for purposes of obtaining statistical comparability only, pupil-staff ratios involving these pupils are
computed as though these pupils were in membership for a half day.

Sessions (Double) - - -A school day with separate sessions for two groups of pupils in the same in-
structional space, e.g., one room used by and fourth-grade class in the morning and by another fourth-
grade class in the afternoon; one school building used by high school juniors and seniors during a
morning session and by freshmen and sophomores during an afternoon session.

Session (Extended Day)--A school day with separate times for different groups of pupils to start and
end their sessions in the same school plant, e.g., high school juniors and seniors begin their session at
7:30 a.m. and the freshmen and sophomores begin their session at 8:30 a.m., the session for juniors
and seniors ending one hour prior to the time the session ends for the freshmen and sophomores.

Sort Number-- A numeric code given to a set of items that will allow the set to be placed in some
desired sequence mechanically.

Standard Capacity- -This is equal to the "area of Teacher Station" over "allowable area per pupil sta-
tion."

Standard Pupil Station UtilizationThis is equal to the "sum of pupil mods per cycle of a TS" over
the "number of Standard Pupil Stations times the number of mods per cycle."

State Aid for Education -Any grant made by a state government for the support of education.

Structured Time--Modules during which assignments have been made on the master schedule for
both teacher and student.
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Student Body Activities--Direct and personal services for public school pupils such as interscholastic
athletics, entertainments, publications, clubs, band, vocal groups and orchestra, that are managed or
operated by the student body under the guidance and direction of adults.

Student Organization--A group of pupils organized into a single bociy for the purpose of pursuing
common goals and objectives. Such organizations include the various types of clubs and class organiza-
tions which, with the approval of appropriate school authorities, are managed and operated by pupils
under the guidance or supervision of qualified adults.

Student Request - -A request by a student to be enrolled in a course. Typically the student's list of
course requests must be approved by his counselor.

Sub - Course - -One in which its Phase I is to be combined with Fhase I of a master course. A sub-
course can be combined with only one master course. Since no course can have more than one (1)
Phase I.

Subject Area--A grouping of related courses or units of subject matter under a heading such as
English language arts; foreign language arts; art education; music; mathematics; natural sciences; social
sciences or social studies; health, safety, and physical education; industrial arts technology (non-
vocational); vocational, industrial, and technical education; home economics; agriculture; and business
education.

Substitute Teacher--A certificated teacher employed to replacea certified regular teacher for not over
90 days in any one year, and paid by the day or hour. This does not apply to a person employed to fill
a bonafide vacancy.

Superintendent of Schools--The chief executive officer of a school administrative unit.

Supervisors of Instruction--School personnel who have been delegated the responsibility of assisting
teachers in improving the learning situation and instructional methods.

Supply--A material item of an expendable nature that is consumed, worn out, or deteriorated in use;
or one that loses its identity through fabrication or incorporation into a different or more complex unit
or substance.

Surplus--The excess of resources over obligations.

Suspension--Temporary dismissal of a pupil .:om school, usually by school personnel having authority
granted by the board of education.

T
Taxes--Compulsory charges levied by a governmental unit for the purpose of financing services per-
formed for the common benefit. The term includes licenses and permits. It does not include special
assessments.
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Teacher--A staff member performing assigned professional activities in guiding and directing the learn-
ing experiences of pupils in an instructional situation.

Teaching Assignment -An assignment to a staff member to instruct pupils. The assignment may be in
course or noncourse instructional situations.

Teacher Station (TS)--Any space where a teacher (or more in the case of team teaching) instructs a
group of students. Libraries, cafeterias, etc., would be excluded but a space designed so four classes
may be taught simultaneously would be four teaching stations. Teacher station equals "room" on the
flexible schedule.

Teacher Station Utilization (Actual) - - -A TSU (percentage) is equal to the "number of mods per cycle
the station is in use" divided by the "number of mods in a cycle."

Textbooks--Books obtained primarily for use in certain classes, grades, or other particular student
groups rather than for general school use.

Time-Pattern Specification--A specific time pattern in terms of periods in the day and days in the
cycle for which a section is scheduled in advance by the school.

Transcript - -An official record of pupil performance showing all schoolwork completed at a given
school and the final mark received in each portion of the instruction. Transcripts often include an
explanation of the marking scale used by the school.

Transfer--A pupil who leaves one class, grade, or school and moves to another class, grade, or school.

Tuition--An amount of money charged by a school district or educational institution for instruction
for a set period of time, not including special charges such as books and laboratory fees.

U
Unexpended Balance of Appropriation on Allotment--That portion of an appropriation or allotment
which has not been expended; the balance remaining after deducting from the appropriation or allot-
ment the accumulated expenditures.

Unit Cost Expenditures for a function, activity, or service divided by the total number of units for
which the function, activity, or service was provided.

V
Valuation, Assessed (or Taxable Valuation)--The value placed on property by the assessor for tax
purposes; in Iowa, this is a fraction of actual market value.

Vehicle (Privately Owned)--A vehicle owned by a contractor; a vehicle partially owned by a contrac-
tor (for instance the contractor may own the chassis and the school own the body); or a car used by a
parent who is paid from public funds to transport his own children and sometimes other children to
school.
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Visting Teacher--Certificated personnel employed primarily in bringing together the home, school,
and community in attempting to solve the problems of individuals. Excluded are teachers for home in-
struction and teachers for instruction in hospitals, convalescent homes, and detention homes who are in-
cluded under instructional personnel as teachers.

W
Warrant--A written order drawn by the school board or its authorized officer directing the school
district treasurer to pay a specified amount to a designated payee.

Withdrawal----An individual who has withdrawn from membership in a class, grade or school by trans-
ferring, by completing schoolwork, by dropping out, or because of death.

Work Order--A written order authorizing and directing the performance of a certain task, issued to a
person who is to direct the work. Among the information shown on the order are the nature and loca-
tion of the job, specifications of the work to be performed, and a job number which is referred to in
reporting the amount of labor, materials, and equipment used.
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INSTRUCTIONS

Research has shown that certain kinds of information are necessary for schools to continually im-
prove the services to tht pupils of the district. This information consists of knowledge of family back-
ground, information about the student himself, his plans for the future, and his activities in school at
the present time.

In an attempt to answer some of these questions for your school, we are asking for a brief period
(about 20 minutes) of your time and your sincere cooperation in responding to the following pupil
survey. You will thereby be helping your school plan a program relevant to your future needs.

This survey booklet is accompanied by a machine scorable answer sheet. Look at this sheet right
now. At the upper right hand corner of the sheet is a box in which you are to record your pupil identi-
fication number. Beneath the solid red arrow, you will print your number vertically. Begin writing at
the top and write downward. Then grid in the appropriate area for each digit of your number under the
numbered spaces to the right of each digit.

Do the same for your grade (10, 11, or 12). The last four blocks may or may not be used depending
upon the instructions given at this time ' ^y your teacher.

NOW LOOK AT THE PLACE FOR YOU TO RECORD YOUR RESPONSES

You will notice that there is room on each of the 80 items for 10 responses (A - J). You will also
notice that A, B, C, . . .J is printed in red ink above every ,fifth item. This is to help in keeping your
mark in the proper blank. Make a solid black mark in the field corresponding to the response you choose.
Use only a number 2 lead pencil in completing the survey.

Read each question carefully and completely before answering it. Select the best answer from among
those given for each question. Choose the response that is true or most nearly true for you. This is not
a test. The correct answer is the one you choose.

Now look at the survey booklet and read the sample question.

A 4' 11" or shorter
B 5'0" - 5'5"
C 5'6" - 5'11"
D 6'0" -'6'2"
E 6'3" - or taller

The sample item gives you a choice of answers to choose from, each one of which is "numbered" with
a different letter. If you are 5'10" you would answer the sample as shown on the answer sheet by mark-
ing the "C" space. Remember, select the one best answer for each question from among those given and
grid the appropriate space on the answer sheet provided. If you have any questions, raise your hand.

Now you may proceed to the first item on the survey. Continue through until you are finished. Your
teacher will collect the booklets and answer sheets at the end of the period. Thank you for your
consideration.

NOW TURN TO PAGE AND BEGIN.



This first set of questions concerns you and your FAMILY BACKGROUND:

1. Are you a male or female?

A Male

B Female

2. How old were you on your last birthday?

A 14 or younger

B 15

C 16
D i7
E 18
F 19
G 20 or older

3. Where have you spent most of your life?

A In this city or county
B In this state but outside this city or county
C In another state in the United States
D In another country other than the United States

4. Which of the following statements best describes your parents?

A They are married and living together.

B My mother is not living.

C My father is not living.

D They are married but not living together.

E They are divorced.

F Neither of my parents is living.

G I cannot answer this question.

5. With whom are you now living; that is, who are the heads of the house in which you live?

A Mother and father

B Mother only

C Father only
D Sometimes with my mother, sometimes with my father

E Mother and stepfather

F Father and stepmother
G Grandparents, aunt, uncle, or cousins

H Brother or sister

I Foster parents (not relatives)

J None of the above



The following choices are to be used in answering questions 6 and 7 about the kind of work your father
and mother do.

A Technical such as draftsman, surveyor, medical or dental technician, etc.
B Official such as manufacturer, officer ;.1 a large company, banker, government official or

inspector, etc.
C Manager such as sales manager, store manager, office manager, factory supervisor, etc.

Proprietor or owner such as owner of a small business, wholesaler, retailer, restaurant owner, etc.
D Semiskilled worker such as factory machine operator, bus or cab driver, meat cutter, etc.

Clerical worker such as bankteller, bookkeeper, salesclerk, office clerk, messenger, etc.
E Service worker such as barber, waiter, mail carrier, etc.
F Salesman such as real estate or insurance salesman, factory representative, etc.
G Farm or ranch manager or owner :,

H Workman or laborer such as factory worker, filling station attendant, farm worker, etc.
I Professional such as accountant, artist, clergyman, dentist, doctor, engineer, lawyer, college

professor, social worker, teacher, etc.
J Skilled worker or foreman such as baker, carpenter, electrician, mechanic, plumber, tailor,

foreman in factory, etc.

6. Which of the above statements best describes your father's occupation? If your father if, not living,
or if he is retired, what was his occupation?

7. Which of the above statements best describes your mother's occupation? If your mother is not living,
what was her occupation?

Use the following choices in answering questions 8 and 9.

A None, or some grade school

B Completed grade school

C Some high school, but did not graduate
D Gradated from high school

E Technical or business school after high school
F Some college, but less than 2 years
G Some college, but less than 4 years

H Graduated from a 4-year college (B.A., B.S., etc.)

I Received the Master's Degree (M.A., M.S., usually 5 or 6 years of college)
J Received the Doctor's Degree (Ph.D., M.D., D.D.S., usually 7 or more years of college)

8. Which one of the above statements best describes the HIGHEST level of education which your father
has attained? If your father is not living, what was the highest level he attained?

9. Which one of the above statements best describes the HIGHEST level of education which your mother
has attained? If your mother is not living,what was the highest level she attained?



10. Which of the following statements best describes the way your parents feel about the homework
your teachers give you?

A To my best knowledge, my parents don't have any feelings one way or another on the subject.
B They feel the teachers give too much homework.
C They feel the teachers give about the right amount of homework.
D They feel teachers give too little homework.



The next set of questions concerns you (THE STUDENT) and will help your school know you better.

11. During this school year, about how many hours a week do you work for pay? Do not includechores done around the home.

A None

B About 1 to 5 hours
C About 6 to 10 hours
D About II to 15 hours
E About 16 to 20 hours
F About 21 hours or more

12. On an average school day, how much time do you spend studying outside of school?

A None or almost none

B About' lici.. a day
C About 1 hour a day
D About lib hours a day
E About 2.hours a day
F About 3 hours a day
G Four or more hours a day

In your school, how active have you been in each of the following groups of activities this school year?
Mark your answers to questions 13 - 21 as follows:

A Very active (hold office, attend all meetings, hold major responsibility)
B Fairly active (attend all meetings, participate in some major planning or activities)
C Participate little (attend some meetings only)
D Did not participate

13. Athletics (do not include required physical education classes)

14. Speech and dramatics (plays, debates, etc.) (do not include scheduled activities)

15. Music (band, orchestra, choir, glee club; do not include scheduled music classes)

16. Publications (yearbook, school newspaper, etc.; do not include work required for you by English
or journalism courses)

17. Service clubs (FFA and FHA, FTA, etc.)

18. Honor Societies (do not include honor rolls).

19. Academic clubs (Latin, Science, Math, etc.; do not include required clubs formed within some
language courses).

20. Hobby clubs or activities (photography, chess, etc.)

21. Social activities sponsored by the school (dances, parties, etc.)



22. If something happened and you had to stop school now, how would you feel?

A Very happy, I'd like to quit.
B I wouldn't care one way or the other.

C I would be disappointed.

D I'd try hard to continue.
E I would do almost anything to stay in school.

23. How good a student do you want to be in school?

A One of the best students in my class
B Above the middle of the class

C In the middle of the class
D Just good enough to get by
E I don't care

24. About how many days were you absent from school last year?

A None
B 1 or 2 days
C 3 to 6 days
D 7 to 15 days
E 16 or more days

25. During the last school 3rar, did you ever stay away from school just because you didn't want to

come?

A No
B Yes, for 1 or 2 days
C Yes, for 3 to 6 days

D Yes, for 7 to 15 days
E Yes, for 16 or more days

26. What is your gxade average for all your high school work?

A A (either A-, A, or A+)

B B (either B-, B, or B+)

C C (either C-, C, or C+)

D D (either D-, D, or D+)

E Don't know



I

This set of questions concerns how you view your FUTURE:

Use the following choices in answering questions 27 and 28.

A Something less than high school graduation
B High school graduation
C After high school graduation, work for a company that will train me on the job or send me

to school at their expense
D Enter the military service after high school and get some training there
E Attend a technical, trade, or business school which requires two years or less to complete
F Attend a technical, trade, or business school which requires more than two years to complete
G Attend some college but not graduate
H Complete a junior college program.
I College graduation (Bachelor's Degree)
J Something beyond a Bachelor's Degree such as a degree in law, medicine, dentistry, M.A.

or Ph.D.

27. Suppozz that the decision about your future education was entirely up to you, and you need only
to consider your own abilities and interests. Which of the preceding statements best describes the
highest level of education you could attain?

28. Realistically, considering not only your abilities and interests, but also your financial situation,
your parents' expectations, your family responsibilities, and what you want to do after high
school, what is the highest level of education you expect to attain?

29. What is the main reason for the difference, if there was a difference, between your answers to the
preceding two questions?

A I gave the same answer to both questions.
B My parents want me to continue my educationeven though J, don't think I could succeed.
C My family cannot afford to give me as much education as I could attain.
D Family responsibilities and problems (other than financial problems) will force me to limit

my education.
E I would rather get married or go to work than go to the highest level I could attain.
F I don't really want to continue beyond the level marked in the second question.
G I expect to go into the armed forces.

30. If you are a girl, answer this question. (Boys do not answer this question). After you finish your
schooling, what do you expect to do?

A Have a full-time career other than homemaker
B Have a full-time career fora while, then combine homemaking with a career
C Have a full-time career fora while, then a full-time homemaker
D Begin with, and maintain both a career and homemaking
E Be a full-time homemaker



31. Which one of the following types of schools do you expect to attend when you finish high school?

A I don't expect to attend any school next year
B Business school (clerical, keypunch, stenographic, accounting, etc.)

C Apprenticeship training program (plumbing, elects :cal, carpentry, etc.)

D Registered Nursing less than a B.S. degree (not practical nursing)

E Trade School (such as auto mechanics, drafting, electrician)

F Technical School (such as electronics, engineering technology)

G Junior College (2 years) or Area Community College or Area Vocational School (2 years)

H College (4 years or more).

32. If you plan to continue your education when you finish high school, where do you expect to go
to school?

A I do not expect to continue school beyond high school

B In my hometown or near enough so I can live at home

C In Iowa but away from home

D Outside of Iowa but in a Midwestern state

E In a Northeastern state
F In a Southeastern state
G In a Northwestern state
H In a Southwestern state
I Outside of the United States

J I do not know yet

33. Which of the following statements best describes how you plan to finance your education or
training beyond high school?

A All finances will be taken care of by parents, scholarships, grants, savings, or a trust fund.

B I will have to work or borrow part of the money, with the remainder being provided by
parents, scholarships, or other means.

C I will have to borrow or work for all the money.

D I don't know at this time how I will finance my education or training.

E I don't plan to continue my education or training beyond high school.

What one INDIVIDUAL has given you the best HELP in assisting you to do the following:

For items 34 through 42, use the following possible responses:

A Teacher

B Counselor
C Student
D Principal

E No one

34. Assisting you to select your school subjects?



35. Assisting you to plan ways to study better?

36. Assisting you to plan for your future education after high school?

37. Assisting you to plan your occupational career?

38. Assisting you to learn more about yourself?

39. Assisting you to get along better with other people?

40. Assisting you to learn about the school when you first :-.ame as a new student?

41. Assisting you to learn how you scored on a standardized ability and achievement test?

42. Assisting you to solve a personal problem?

43. Do you feel that you can get to see a guidance counselor when you want to or need to?

A Yes

B No

44. How many times did you talk to a guidance counselor th past year?

A Never

B Once

C Two or three times
D Four or five times
E Six or more times

45. Has any teacher helped you individually very much this year outside of class time?

A Yes

B No

This set of items refers to you in your PRESENT SCHOOL SITUATION:

Use this list to answer questions 46 and 47.

A Mathematics (arithmetic, algebra, geometry, etc.)
B English (reading, speech, literature, rhetoric, etc.)
C Social Studies (geography, history, civics, etc.)
D Sciences (chemistry, biology, physics)
E Foreign Language (French, Spanish, German, etc.)
F Music (band, chorus, etc.)
G Industrial arts and vocational subjects (homemaking, shop, mechanical drawing, agriculture,

etc.)
H Art, drawing, and crafts
I Business education
J Physical education



46. Which one of the above groups of subjects do you like the best?

47. Which cne of the above groups of subjects do you like the least?

48. How do you feel about homework?

A Teachers give us too much.

B I like the amount teachers presently give us.

C Teachers give us too little.

49. Do you have a car of your own (car which you actually own or one which is considered only yours
to use)?

50. How often do you drive your parents' car?

A Never D Three times a week

B Once I week E Four times a week

C Twice a week F Five or more times a week

51. When you finish your education, what sort of a job do you think you will have?

(Ust; the same responses for this item as appear on the first page for items 6 and 7, i.e., A
Technical such as draftsman, surveyor, medical or dental technician, etc. and all of the
categories as they appear there.)

THANK YOU FOR YOUR TIME AND COOPERATION.
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I.

The basic element of every school building is the space where teaching and learning activities are carried out.
Since learning activities vary widely in nature, the spaces devoted to them differ in size, shape, and the way in which
they are 'quipped for instruction. Some of these instructional spaces are quite specialized in nature for example,
laboratories, gymnasiums, and shops The classrooms in which the students spend the greatest proportion of their school
time make up the majority of the learning spaces, however.

It has been noted that the classic prototype of the American school building, and truly the acorn from which the
oak has grown, was the 'little red schoolhouse.' Certain common patterns were followed in the development of school
buildings with more than one room. The two-, three-, and four-room buildings were generally single story, with the four-
room building usually square with a center hall and a room in each corner of the square.

The breaking away from the learning situation where the chief virtue of the pupil was to sit still and keep quiet and
the teacher was taskmaster to a new pattern in which the children were encouraged to be active finally forced the aban-
donment of the standard classroom with its fixed seating. Classrooms having nearly 50 percent more floor space with
movable equipment replacing the screwed-down desk became popular.

The school building planners face an exceedingly difficult problem in the existing uncertainty regarding the future
course of developments in secondary school programs. In fact, this is probably the greatest single problem in the school
facilities field at the present time. Somehow, secondary school buildings must be designed to accommodate today's
curriculum and yet be sufficiently flexible so that they do not retard the development of new, but not yet foreseeable,
programs in the future.



II.

The problem of determining the operating capacity of secondary-school buildings has long been one confronting

the specialist in the school-plant field as well as the school administrator. how many pupils a given secondary-school

building will house is a frequent question to be asked.

The C'assroom Utilization Program compares tne utilization of physical facilities of secondary schools employing

traditional scheduling and modular - flexible scheduling of pupil course offerings.

The purpose of the Program is to demonstrate the effort of scheduling procedures on the utilization of the school

plant. The analysis is based upon both the traditional schedule and the computer-printed, modular-flexible schedule.

The data necessary for inclusion in the analysis are enrollment, room numbers, square feet in each room, school-defined

or actual student capacity, and room type for each room in the building. .

The Utilization Program makes possible the classification of the rooms to be included in the procedure into four-

teen room types for the purpose of making comparisons:

1. The actual or school-defined number of square feet compared with the standard of architect-defined number

of square feet per student station for each room in each facility.

2. The actual or school-defined number of student stations compared with the standard or architect-defined

number of student stations for each room.

3. Pupil-station utilization as school-defined or actual compareu with the standard. This comparison is made

by room type for both the traditional and modular-flexible schedule.

4. The actual teacher-station utilization or occupancy compared with the standard. This comparison is made

for both the traditional schedule and the modular-flexible schedule.
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It is the purpose of this section to present the methods and procedures used to collect, assembie, and present the
information received from schools wishing to use the Utilization Program.

The detailed data essential to a study of classroom utilization include the enrollment, room numbers, square feet
in each room, school-defined or actual capacity, and room type for each room in the building. This information must
be recorded for each room for each period of the day, each day of the week. Data concerning the number of pupil
stations in each room, room type, and the area of the room can be secured from office records where possible. In other
cases the room dimensions must be taken from the blueprints or obtained from the principal or his assistant. Data for
every room utilized for instructional purposes, laboratories, resource centers, study areas, and commons must be collected.

The classification of the rooms to be included in the analysis may be divided into fourteen different types. The
room types as they are classified are as follows:

1. Academic Classroom 8. Industrial Arts
2. Art 9. Library
3. Auditorium 10. Music
4. Business and Typing 11. Physical Education
S. Cafeteria and Commons 12. Resource Center
6. Foreign Language Lab 13. Science
7. Home Economics 14. Special Education

The standard number of pupil stations in each room of each school is calculated by using a standard provided by
the National Council on School House Construction. The types of rooms and square feet per pupil station are as
follows:

Square feet per student
Academic Classroom 25
Art 40
Auditorium 10

Business and Typing 32
Cafeteria and Commons 15

Foreign Language Lab 32
Home Economics

a. Clothing 30
b. Food 40

Industrial Arts

a. Shops 80
b. Drafting 40

Library 25
Music

a. Vocal 16

b. Instrumental 22
Physical Education 100
Resource Center 30
Science 40
Special Education 40
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The data available from the collection forms are keypunched and verified onto data processing cards at a Com-

puter Center. These cards are grouped by the ty pe of schedule the data represented and by school. The tabulations and

the analyses presented in this report are based upon the availability of an IBM 360 Computer.

The formulas used to compute the utilization percentages were a revision of those developed by Morphet (1927)

and used in the Classroom Utilization Program by the Iowa Educational Information Center. Further revisions were

made to the formulas to include a calculation of the percentage of occupancy. The formulas as they were applied are

shown in Figure 1 and 2.

4
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Utilization formulas

I. To compute room utilization by period:

m m

A.. = E P-g k
Sii = E Pijk

k=1 k=1

ai si

II. To compute room utilization for week:

m m m m
Ai = E E PI .jk Si = 2.: E Pijk

j=1 k=1 j=1 k=1
mai msi

III. To compute building utilization by period:

I' m r m
Z gA.

J
= E P..k Si = E E Pijk

1=1 k=1 i=1 k=1

r r

E ai E si
1=1 i=1

IV. To compute building utilization for week:

r m m r m m

A = Z E Z Pijk S= E E Z Piik
i=1 j=1. k=1 i=1 j=1 k=1

r r

m Z ai m Z si
i=1 i=1

Note: These results converted to percentages by multiplying by 100.

A = Utilization based on actual capacity

S = Utilization based on standard capacity
P = Number of students
a = Actual number of pupil stations
s = Standard (or maximum) number of pupil stations
m = Number of days in school week
n = Number of periods in school day
r = Number of rooms in school
i = Any room
j = Any period
k = Any day

Figure 1



Occupancy formulas

I. To compute occupancy for each room:

mi

O. = E dJmJ ..

J=I

IL To compute occupancy for all rooms;,
r mi

E E md.J J
i=1 j=1

rMD

O = Occupancy
M = Mods per day for school
D = Days per cycle for school

m = Number of mods per meeting for a section

d = Number of meetings per cycle for a section
j = Any course or section

n = Number of courses (sections) meeting in a room
i = Any room
r = Number of rooms

A = 1=1 j=1 Ic=1

r

These formulas are a revision to the second job step of the Classroom Utilization Program, adding a table for
occupancy as a percentage of total periods for each room. The occupancy is the number of mods anyone is in a room
divided by the total mods in the cycle (and multiplied by 100 to convert the an 'er to a percentage).

Figure 2
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IV.

Based on the comparisons presented in Section II, the Classroom Utilization Program offers to the school a com-

puter-printed series of reports. The reports rely on the utilization of the school-generated master schedule and the infor-
mation supplied by the school concerning the physical plant. They consist of the following:

1. The proportion in any building of rooms that are utilized for class purposes depends partly on the size of
the rooms and partly on the educational program of the school.

2. The schools studied are or are not able to increase the average number of courses taken by each student while

maintaining a stable enrollment or increasing the enrollment in the school and not increasing the percentage
of student-station utilization.

3. An increase in the percentage of student-structured time influences the percentage of student-station utiliza-

tion for the same enrollment and same square footage allowed for each student.
4. Percentages of room occupancy for any type of room may be greatly influenced by certain factors such as:

the degree to which the building is adjusted to the educational program, whether rooms and equipment are

used for purposes other than those for which they were primarily ccnstructed, and efficiency of schedule-
making.

5. The student-station utilization may be decreased for all schools studied after employing the modular-flexible
schedule.

6. Even if schools are specifically designed for flexible scheduling, the various measures of utilization generally

available do not indicate as substantial a utilization of space as would such measures for buildings designed

for, and using, traditional schedules.

7. Measures of utilization more appropriate for flexibly-scheduled programs can be developed if space utiliza-

tion is going to continue to be applied as an assessment of the efficient use of space. The essential problem

in.the use of the measures included in this report is their emphasis on efficiency, perhaps at the expense of
effectiveness.

8. Applying current measures of utilization, this program does not suggest that there is any great loss in efficient

utilization of space when a school utilizes a traditional or a flexible schedule, particularly in view of the

expanded opportunities for broader academic experiences generated by the flexible program.
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v.

For the purpose of this report the following definitions were used:

1. Traditional Schedule: This is an organization for instruction which contains from five to seven periods per
day with nearly all classes meeting in the same sized groups for equal lengths of time and for an equal num-
ber of meetings.

2. Flexible Schedule: A flexible schedule organizes the school day into modules ranging in length from 10-30
minutes and combining these modules according to tez:..her request in different curricular areas. The flexible
schedule calls for classes of varying size, frequency, an I length.

3. Flexible Curriculum: A flexible curriculum is one in which staff utilization practices permit large-group
and small-group instruction, independent study, laboratory instruction, and flexible scheduling.

4. Large-Group Instruction: Large-group instruction involves a large number of students (50 or more). and
it places primary emphasis on presenting material with a minimum of interaction.

5. Small-Group Instruction: This is a method of instruction where teachers and small groups of five to fifteen
students discuss concepts, ask questions, and relate study materials presented in large-group instruction.

6. Independent Study: This is defined as instruction where the student engages in activities independent of
other students and in a large part independent of immediate teacher direction.

7. Room Utilization or Occupancy: This is the use of any instructional room for pupil meetings at any time
during the regular school day. Room utilization is not concerned with the number of pt)ils in the room,
but with whether the room is actually used for class, study, or other pupil activity.

8. Instructional Rooms: This is interpreted to include the gymnasiqm, auditorium, and cafeteria, as well as
all of the regular or special class or conference rooms:

9. Pupil Station: This is any seat, machine, space at a table, or proportion of space oi: a floor (for example,
the gymnasium) that may be utilized by a pupil for any period or part of a period.

10. Pupil-Station Utilization: This is the relation of the actual number of pupil stations used to the number
available for use. It is concerned with the relation of the number of pupilsitt a room to the number of seats
in the room.

11. Maximum Pupil Stations School Defined: This is the maximum number of pupil stations the school has
stated is practical for any room or.type of room.

12. Maximum Pupil Stations Architect Defined: This maximum number is obtained by dividing the number
of square feet in the room by the minimum number of square feet considered acceptable by an architect for
each pupil station in that type of subject area in that type of room.
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13. Cycle: This is the number of days until the schedule repeats itself, not to exceed ten days.

14. Innovation: This is defined as any new practice, which is intended to facilitate improvement of the educa-
tional program.
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STUDENT USE OF UNSCHEDULED TIME

Introduction

Throughout most of the twentieth century, American secondary education has been characterized by a schedule
of classes that has generally been composed of six, seven, or eight periods per dayclasses meeting every day and lasting
for forty, fifty, or fifty-five minutes each time. Each period of the day lasted for the same length of time for all classes
regardless of the type of material or instruction involved. From the standpoint of scheduling practices, a student was
assigned to a single period of the day for each subject and was expected to meet that class each dayof the week for the
entire semester or school year. For those periods of the day that the student was not in class, he was assigned to a
study hall that was supervised and structured much as any class would have been.

Since mid-century, variations of the traditional schedule have been attempted by many school administrators in
an effort to more nearly meet the needs of the individual student. The acknowledgement of the differences among

students exerted enough demand upon the schedule-makers to attempt changing the equal-thne arrangement for all
subjects They have introduced variability and flexibility into the master schedule and have expanded upon and are
continuing to offer new patterns of scheduling for individual differences,

A dissatisfaction with standardized learning through standardized and equal-time meeting patterns led many
educators to manipulate their master schedule in such a manner so as to take on a new and different appearance. Their
first move was to shorten periods to allow for an occasional assembly program. Flexibility was thus obtained and led
to the realization that instruction could be varied and still be effective.

The question arose whether some kinds of subjects could be better taught in large blocks of time and others in

shorter and more frequent time periods. Another pertinent question was whether Rome kinds of instruction could be

better taught with large numbers of students and other kinds of instruction with relatively small numbers of students.

Through the work of Trump, Manlove, Beggs, Bush, and Allen. the innovation ofgreater flexibility in secondary
school schedules was conceived.

Trump's work for the National Association of Secondary School Principals proposed that schools need greater
flexibility, more use of technology, and better use of school funds. A part of the proposed package was a basic cur-
riculum for all and depth content for some. Students need study skills, individual responsibility, inquiring minds,
discussion skills, satisfaction in learning, and talent for effectual human relations. Within the educational framework,
the teachers need greater opportunity to use their professional skills and a place to perform their professional work.

In association with Baynham, Trump postulated that the school of the future would expand educational

opportunities through the utilization of large group instruction, small group discussion, and independent study. The

use of teacher assistants, clerks, and aides would allow teachers to become full professionals in teaching. Teachers

could be organized into teams that would provide opportunities to capitalize on special competencies in carrying out
specific tasks in the instructional program of the school.

Bush and Allen added a fourth basic type of instruction into their phasing of a programthat of laboratory

instruction. Like most developers of flexible scheduling programs they felt that each subject in the school was unique
and that there should be a means allowing for the best method of teaching the particular course.
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Students and teachers comprise the primary resources of a school; however, these two resources also share the

greatest differences within their respecthe groups. On any teaching staff, some teachers are more competent in teaching

a particular unit than are others; some teachers can lecture for forty minutes to a large group, while others cannot lecture

at all regardless of the size of the group; some teachers are more capable in working with a small group of students than

are others; and some should never work with small groups. Students car. learn much about a given subject with little or

no in-class contact with a teacher in a conventional classroom environment. Others need considerable contact in which

to learn.

As the concept of a flexible program began to evolve, the need arose for varying the rate, depth, and breadth of

instructional opportunity for each student according to his own needs and capabilities; for gibing teachers the oppor-

tunity to perform those functions in the teaching process they can do best; for altering the size of the class so that

students would sometimes be in large groups, sometimes in small groups, and sometimes in independent study; and

for assigning time to subjects according to their requirements for mastery.

The flexible modular schedule took shape by first organizing the school day into shorter periods termed modules.

The grouping of modules enabled the creation of longer meeting times for those classes requiring longer meeting times,

or leaving a single module standing alone for classes needing a relatively short period of time. The large group phase

of instruction would accommodate as many students as available space would permit. Small group discussions would

more nearly approximate the advantages of group instruction and build greater student involvement in the learning

process. Trump suggested that independent study would consume approximately 40 percent of the student's time,

the result being that the weekly total of class time in each subject was reduced to allow for more independent study

and research.

In order to capitalize on the advantages of phasing instruction to fit the model developed and espoused by Trump,

a great deal of time was required to build a master schedule to accommodate the many ,ariables. Computers were being

used to load students' course requests into the manually constructed master schedule in such programs as SHARE,

NEEDS, and UPDATE. The flexible modular concepts could be used only to the extent that the school a .ninistrator

could construct such a master schedule.

The need for a computerized program with a great quantity of storage capacity to construct a master schedule

was evident. The Stanford School Scheduling System was developed at Stanford University as a program that constructs

the master schedule by computer rather than manually by the school administrator. The major responsibility for the

development of the Stanford School Scheduling System was in the hands of Robert N. Bush and Dwight W. Allen of

the School of Education and Robert V. Oakford of the Industrial Engineering faculty.

The Stanford School Scheduling System involves several steps in order to provide final schedules for students,

teachers, and rooms, but provides an excellent application of flexible modular scheduling concepts. Each course can

be divided into as many as five phases, each phase being described with different meeting patterns, section sizes, num-

ber of teach .s and rooms, and various other restrictions.

The Stanford School Scheduling System was first used in 1963 by four west coast schools: (1) Homestead High

School, Sunnyvale, California, (2) Lincoln High School, Stockton, California; (3) Marshall High School, Portland,

Oregon; and (4) Virgin Valley High School, Clark County, Nevada. Since 1963, the Stanford School Scheduling System

program has spread in use throughout the United States and has been the central factor in many research studies, in-

cluding the Management Information System program being conducted at the Iowa Educational Information Centel

at The University of Iowa.
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In an effort to individualize the instruction, a restructuring of time patterns has been viewed as a more efficient

means of accomplishing the goal of individualization. With the restructuring of meeting pattern times and the phasing

of instructional organization into large-group instruction, small-group discussion, and independent study, a greater part

of the responsibility for learning is placed on the student.

The techniques of large-group instruction and small-group discussion can be controlled largely by the teacher or

instructional leader. The independent study phase, however, is almost completely the responsibility of the student.

He must schedule his time and activities according to his individual schedule.

With the student's possession of the additional time allowed for independent study, the necessity for student

self-direction is paramount. He is confronted with varied opportunities for independent study and with several designated

areas in which to perform the study. Also, the student has the freedom not to study at all, even though school policy

may dictate that all students be in some resource area in the school during the time that they are not class-scheduled.

Where a student spends his independent study time and how he manages that time takes on a new and meaningful

dimension in the school that employs the flexible modular schedule.

Need for the Study

The growing popularity and use of the flexible modular schedule in secondary schc,Is has raised many questions

among administrators planning for such an innovation in their particular schools. One of the most frequently asked

questions has been: "What will the students do when they are not in class?" Further concerns are: What types of

resources must be made available for the students' use during their independent study time? Should the students have a

student lounge or student commons area? Would students take unfair advantage of a student lounge or student commons
area?

Administrators are faced with many concerns about the students' use of time before moving into a flexible modular
schedule. It is hoped that the information gathered from this study may serve as a guide to administrators considering

a flexible modular schedule for their school.

Methods and Procedures

The study was designed to determine where students spend their unscheduled tim Ind how they utilize that time

while enrolled in a school which employs a computer-generated flexible modular schedule. The following elements

were described:

1. Where students of each sex and grade level spent their time while not in a scheduled class.

2. The kinds of activities in which students of each sex and grade level were engaged during

their unscheduled time.

3. The type of resources-not currently available-the students would have liked to use if

given the opportunity.
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The students' unscheduled-time data were collected during what was considered a "typical" time for students. It
followed mid-term reports and was placed far enough from holidays and special events to be as typical a time as possible

during the school year. The school used for the collection of the data was chosen for the following reasons:

1. It was beginning its third year in a computer-generated flexible modular program.

2. It has a wide assortment of resources for which students have access.

3. It is a senior high school including grades ten through twelve with a sizable enrollment

(over 1600 students) thus providing many opportunities for elective courses.

4. The administration of the school was interested in gathering information about

the students' use of their unscheduled time.

In an effort to secure the most accurate data as possible for the entire school, the decision was made to gather unscheduled-

time information from all students for every module of the six-day cycle in order to provide actual data rather than

estimates from sample data.

Each student received an "Unscheduled Time Survey" form (Appendix A) on which he indicated where he spent

each unscheduled module and in what type of activity he was engaged for each of six days in the scheduling cycle.*

For those modules when he was in a scheduled class, an "X" was indicated, since scheduled time was not being considered.

The student also indicated grade level and sex on the survey form.

The resources and activities available to the students were listed and coded on the "Unscheduled Time Survey"

forms in order to simplify use by the students. The students were also asked to indicate, on the reverse side of the

form, any type of resource area they would have liked to use, had the resource been available for the students' use.

During the six days of data collection, the investigator was present in the school and performed spot-check head

counts in various resource areas for selected modules throughout the cycles. The head counts were compared with

actual counts as provided by the students as a check of validity of the student-provided data.

Treatment of the Data

The data made available from the student-completed "Unscheduled Time Survey" forms were keypunched onto

IBM data processing cards. These cards were then tabulated and the analyses computed using the IBM 360 computer.

The Student Unscheduled Time Survey Program used to compute the data was developed specifically for this
study by the investigator and was utilized to accomplish several analyses.

*A description of each resource location and each available activity is listed in Appendix B.
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The data were reported by grade level and by the total school for each resource location. For each resource
location an analysis was made for each of the activities, indicating their frequency within that resource. For each activity
the tally of the total mods for which males were engaged was listed, and its percent of the total male-mods of all activities

in that resource calculated. A similar tally and calculation were completed for females and for the total of all students.

A tally of the number of different male students engaging in each activity within the resource was listed. The
number of males in each activity was then divided into the tally of male-mods for that activity to ascertain the average

number of mods per male in each activity within each resource. The same calculation was made for females and for
all students. Totals were likewise listed and calculated for each resource for each grade level and the total school.

Th.: same information was computed for the sum of all resources by grade level and the total school.

Calculations were made showing both the distribution of student use of each resource without regard to the various
activities and the grand total of all resources and all activities for each grade level and the total school.

A separate program was utilized to tally the number of students present in each resource location for every module
of each of the six days in the schedule cycle.

The spot-check head count conducted by the investigator was compared with the computed tally for an indication
of the validity of the student-reported data.

Findig_n s

The findings of this study appeared to the investigator to warrant the following conclusions regarding where the

students spent their unscheduled time and how they utilized that time while attending a school that employs a flexible
modular scheduling program:

1. Upperclass students spent a greater percentage of their time in the library "studying" than
did the underclass students; conversely, underclass students spent far more time in the
cafeteria "rapping with friends" than the upperclass students.

2. Female students used the unsupervised cafeteria during unscheduled time much more
than the males; contrarily, the males spent a greater portion of their time in the library.

3. Nearly three-fourths of the students responding spent over two and one-half modules
per day in the cafeteriathe equivalent of thirty-seven minutes. Likewise, approximately

the same number of students spent over three modules in the library each daynearly
forty-eight minutes.

4. Male students in each grade spent a greater amount of time in each resource they
attended than did the females. The conclusion is made that the females were "on

the move" to different resource areas more often than were the males.
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5. The library and specialized resource centers were frequented by large numbers of

students engaged in the type of activities for which such resources were designed.

A single exception was the foreign language resource center which, with regard to

its intended purpose,was relatively wasted. This may point out the need for
better supervision by professional or para-professional personnel in this resource

and others similar to it.

6. The math resource center was observed as accomplishing its intended purpose to

a greater degree than any of the other specialized resource areas.

7. Many resources, although well utilized for their intended purposes, also served as

refuges for activities normally associated with the cafeteria, commons area, and

other "talk" locations.

8. Rather sizable numbers of students, when given the opportunity to use their
unscheduled time as they saw fit, were found to spend a great amount of time

engaged in activities that were not directly related to academic learning activities.

The possible disadvantage of that situation was outweighed, however, when many

more students who possessed the same opportunity pursued activities in locations

that would likely not have been available without the flexible modular program

in effect.

9. When students were allowed some time and a place to "get away" from the

constant pressure of attending class and studying or working toward a class

assignment, they generally proved to act responsibly and did not tend to take

unfair advantage of the. opportunity given them.

10. A large number of students in all grades and of both sexes spent a spent a sizable amount

of their unscheduled time engaged in study activities and in resources generally

considered study type resources, even though many other opportunities for activities

besides study existed.

Conclusions

Based upon the findings of this study and the observations of the investigator, the following conclusions have

been considered significant to the concept of the utilization of students' unscheduled time:

1. Students generally appeared well-behaved and serious about their endeavors. A

minimum amount of "horseplay" was observed, and vandalism was not in evidence.

2. The few students with whom the investigator spoke indicated pleasure with the

flexible modular program and indicated that they would not want to revert back

to the conventional program.
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3. The commons area, being an open space within the building and having no chairs, created

some rather serious concerns. The students using this area indicated that they spent 20.4%

of their time "sitting", and, with the absence of chairs, such activity necessitated the use

of the floor for "sitting". During the six days of the survey 182 students spent an average
of 2.02 mods per day "sitting" in this area for the equivalent of half an hour per day.

4. Raw numbers indicated that a small percentage of students used the Counseling Center

and that each spent 1.85 mods there. When adjusted to reflect the percent of return,
however, the average number of students in the Counseling Center during any mod

was 4.99or one more student at any time than there were counselors.

5. The unsupervised areas reserved for relatively "quiet" activity did not measure up
with regard to their intended purpose. The conclusion is drawn that students will

generally frequent the unsupervised ay' os for reasons other than for the intent of
the resource.

6. The investigator was not alarmed by the seemingly large numbers of students in the

cafeteria each mod (better that the students be there than creating a disruption else-

where). The cafeteria does offer the best opportunity for the corps of counselors to

identify students who may be spending excessive amounts of time in non-study activities

and try to direct them accordingly. The investigator felt that the underclass students

needed more direction than they were receiving, and that a greater attempt should
be made to reach that grout of students.

7. Nearly half of the students, when given the opportunity to use their unscheduled time

as they saw fit, were found to spend a great amount of time engaged in activities that
were not directly related to academic learning activities. The possible disadvantage of

that situation was outweighed, however, when many more students who possessed the

same opportunity pursued activities in locations that would likely not have been available

without the flexible modular program in effect.

8. Although administrative problems do, in fact, exist in a program which allows students

to determine for themselves how they want to utilize approximately forty percent

of their time, the advantages offered in such a situation are much greater than the

disadvantages. The investigator feels that if students are to make satisfactory choices

of their time when they are not in school, they should have the opportunity to make

similar choices while still in school.

9. The investigator feels, finally, that students need the chance to make mistakes, and

that the school offers the best place for them to be made because of the trained

personnel present who can assist the student in correcting his errors. When a student

leaves school, either via withdrawal or graduation, the school no longer has an opportunity
to be of direct benefit to that individual.
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APPENDIX A

UNSCHEDULED TIME SURVEY

In the spaces provided below please indicate, by codes, where you were (Loc) and in what
activity (Act) you were engaged for each mod of each day of the cycle. When you were in a
scheduled class place an "X" in the Loc space for that mod of that day. Use the codes listed
for completing all unscheduled mods. If a location in the school or an activity that you used is
not coded, list that mod as "Other" and specify briefly in the space provided for that mod where
you were and what you did. If you were absent, leave those mods BLANK for which you were
NOT in school.

LOCATIONS
1. Administration Offices
2. Counseling Center
3. Nurse's Office
4. Teacher's Office
5. Library
6. Large Group Area
7. Foreign Language Resource Center
8. Language Arts Resource Center
9. Math Resource Center

10. Social Studies Resource Center
11. Reading Lab
12. Science Labs
13. Distributive Education Room
14. Speech Room (156)
15. Band Room
16. Strings Room
17. Vocal Music Room
18. Art Area
19. Business Education Area
20. Home Economics Area
21. Agriculture Room

ACTIVITIES
A. Conference with Administrator
B. Conference with Counselor
C. Conference with Teacher
D. Eating (Breakfast)
E. Illness
F. Independent Study Project
G. Leisure Reading*
H. Open Lab
J. Practicing
K. Rapping with Friends
L. School Activity (committee, etc.)
M. Sitting
N. Solving Math Problems
P. TV Viewing
R. Using Resource Materials
S. Writing
T. Other Class Assignments
U. Other Activity (explain)
V. Excused From School (dentist, etc.)
W. Studying

22. Aiito Mechanics Room
23. Electronics Room
24. Mechanical Drawing Room
25. Metals Room
26. Woods Room
27. Driv-O-Trainer
28. Open Lab Gymnasium
29. Open Room
30. Cafeteria
31. Commons Area
32. Hallway
33. Rest Room
34. Other (explain)

Check Correct Classification:

---._ (1)
(2)

10th Male
10th Female
11th Male
llth Female
12th Male
12th Female

_
(3)
(4)
(5)
(6)

8:30-8:45
Mod

Day Da 3 Da 4 Da 5 DaMIIMISII oc ci IMIVAMII IIVIIIME MnI!4lr!;LE
1

2
9:10- :1 MB

I 9:15-9:30 4
9:30-9:45 5
9:45-10:00 6

1Q:00-10:15 7
10:15-10:30 8
10:30-10:45 9
10:45-11:00 10
11:00-11:15 11
11:15-11:30 12
11:30-11:45 13
11:45-12:00 14

2: I.'
1 :15-12:30

12:1 15
lirM

1 s 12:45 Inlffl
M4 : MIMI-0 8

1:00-1:15 19 I

MigliNfri
1:45-2:00

21
2 I

2:00-2:15 23 li
1

2:15-2:30 24 I

2:30.2:45 25 I

2:45-3:00 26
1 1

Please indicate on the back side those activities that you would have liked to use
if they had been available to you.
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APPENDIX B

The resources available to the students were listed and coded on the "Unscheduled-Time Survey" forms in order
to simplify use by the students. The resources were as follows:

1. Administrative Offices: located near the main entrance and on the main thoroughfare
to the nerve center of the school. The administrative offices consisted of the principal's
and associate principal's offices, a large conference room, and the central office.

2. Counseling Center: located near the administrative offices and consisting of six private
counseling offices, a reception-information area, and a combination records and conference
room.

3. Nurse's Office: adjacent to the central office. It consisted of an office for the nurse, an
examination room, and an area for reclining.

4. Teachers' Offices: scattered throughout the building, these included teachers' desks with
small space for individual student conferences. Many offices were shared by teachers from
within the same department.

5. Library: located near the main entrance and near the center of the building, it provided
seating for 150 students. Several study carrels were provided for students wanting to
study independently.

6. Large-Group Area: located on the second floor and available for student study when
not in use as a large-group classroom. Students could engage in quiet independent
study or in small-group independent study.

7. Foreign Languages Resource Center: iocated in Room 150 and available for student
use every module of the cycle. The resource center provided materials and equipment

appropriate for individual study and en:ichment. A Foreign LanguageLaboratory
was included in this center.

8. Language Arts Resource Center: housed in Room 140 and serving as the departmental
center of resources and materials for the language arts. Teachers or pm-professional
staff were available at all times to assist students.

9. Mathematics Resource Center: located in Room 220, it provided space for independent
study and res.arch for the Mathematics Department at all times during the cycle. Teachers
and para-p dessionals were assigned to provide aid to students during all modules.

10. Social Studies Resource Center: occupied Room 211 as the departmental center for
all of the social studies. It was open for individual study for all modules of the cycle
and was manned by teachers and para-professionals throughout the cycle.

11



11. Reading Lab: provided individual study space for students every module of the cycle.

Materials and equipment were available to students in a supervised atmosphere.

12. Science Labs: included laboratories for the areas of biology, physics, and chemistry.

The biology area consisted of two suites of two laboratories each, connected by a
preparation room and adjoined by a greenhouse. Resource area and individual re-

search and experimentation space was readily available.

The physics laboratory comprised two highly flexible classrooms equipped with

math-top desks, and movable lab tables with easy access to air pressure, gas and water.

A resource center, preparation room, and a darkroom were adjacent and available for

individual experimentation.

The chemistry facilities included two laboratory classrooms connected by an

office-preparation area. Adjacent to the office-workroom area was a large chemical

and laboratory-apparatus storage room.

13. Distributive Education Room: located in Room 114 and consisting of displays and

visual merchandising techniques, the room was sectioned into learning areas for

various phases of merchandising and available at any time the students were not in
a scheduled class.

14. Speech Room: Room 156 was divided with a folding wall permitting dual use. A

resource center for students in speech was provided, along with three small con-

ference rooms with visual control to be used for committees, debate, and rehearsal.

15. Band Room: available for rehearsal and practice of individuals or instrumental

groups. Individual practice rooms were small enough to be efficient for individual

practice.

16. Strings Room: allowed space for rehearsal of individuals or small-group ensembles

in an acoustically treated atmosphere. A resource library was also provided.

17. Vocal Music Room: located in Room 111, with permanent risers making rehearsal

more efficient. Practice rooms allowed students to work individually or in small

groups. The area was carpeted and acoustically treated for more efficient use.

18. Art Area: comprised Rooms 139A for crafts, and 139B for art; the rooms were

divided into individual work areas for drawing, ceramics, jewelry, and sculpturing.

A student study center for individual research was located in each room.

19. Business Education Area: located in Rooms 135-138A. A cooperative office

was equipped with an offset press and used for printing most of the necessary

school forms. A dictation lab was available, and a bookkeeping lab had an

adding machine on every student table. Arty time that rooms were not being used
by a scheduled class, they were available for individual student use.

12



20. Home Economics Area: involved a clothing laboratory equipped viith fitting and con-
struction facilities, interior design studies, foods laboratory designed for food pre-
paration, and a family living center.

21. Agri Ilture Room: served as a part of the industrial arts area and provided a work
area as well as resource area for agriculture.

22. Auto Mechanics Room: open for students to perform assignments and individual

work at any time inc:ading when a class was in session in another part of the room.

23. Electronics Room: an open lab room with adequate materials and equipment for
individual work.

24. Mechanical Drawing Room: served as both a classroom for instruction and individual
work projects.

25. Metals Room: provided opportunity for independent work projects with adequate
machinery and tools.

26. Woods Room: located within the industrial arts area, supplied with adequate machinery
and equipment for large and small jobs alike.

All power tools and equipment for the industrial arts area were grouped
together for safety and efficient operation.

27. Driv-O-Trainer: located in the east wing of the building, twelve units were available
for students to use any time for their fourteen Irlurs of simulator driving during
the semester.

29. Open Lab Gymnasium: included stations for nearly all sports and activities. Through

the use of t. 'stains, the gymnasium could be divided into four areas. The balcony
provided floor space for tumbling, basketball, volleyball, and gymnastics; adjacent

to this were a wrestling facility and a ,,uhysical education classroom. An underground

area had been develved that contained a 110-yard running track with sufficient

infield area foi hurdling and jumping. A battit:g cage was used for baseball and

golf practice and fire "rchery stations were available.

29. Open Room: Any classroom not being used was available to students wanting to
study individually or in small groups.

30. Cafeteria: allowed for the serving of breakfast and snacks until 10:4 ' a.m. each day.
Lunch was served from 11:30 a.m. until 1:00 p.m. Music could be piped into the

area which was used for study and relaxation throughout the day. It could also be
used as an assembly area for a large group of students.

13



31. Commons Area: located near the main entrance, it served as a large gathering area and

passing area throughout the day.

32. Hallway: any area used primarily for passing from one location to another.

33. Rest Room: located in several places throughout the building.

34. Other: any area used by the student not categorized by any other listed resource.

Several activities were listed for the students to indicate as their unscheduled-time activity. They were listed

as follows:

A. Conference with Administrator: any meeting or conference involving an individual or

a group of students with any administrator. This activity could take place in one of

many locations.

B. Conference with Counselor: any meeting or conference involving an individual or group

of students with a counselor. This activity could take place in many locations.

C. Conference with Teacher: any meeting or conference involving an individual or

group of students with a teher, This ac :vity could take place in many locations.

D. JAPAlied jcfast : since lunch is a scheduled activity, the distinction is made regarding

the particular meal should take place in the cafeteria.

E. Illness: any time that a student is not feeling well enough to engage in some other

activity, Normally this activity would take place in the rest room or nurse's office.

F. Independent Study Project: Lny project ir, which the student is researching,

experimenting, or studying that does not involve other students.

G. Leisure Reading: any reading being done by the student that is not a direct assignment

or directly applicable to any course work. This activity could take place in nearly any

location in the school.

H. Open Lab: any activity involving an individual or group of students and in which

there is not direct teacher supervision. This activity can be done in science labs, a

gymnasium, or any other facility wh,- ; some type of materials or equipment is used

in addition to books.

J. Practicing: any activity which is a repetitive type action such as music, or athletics,

for which the student strives for improvement through repetition.

14



K. Rapping with Friends: talking with other students either individually or in a group,

and for which the subject is not directly concerned with a study activity. Such activity

could occur nearly any place.

L. School Activity: individual or group work, not a part of a course, but o; au extra

class nature. This activity could take place in any location of the school.

M. Sitting: the lack of activity, when a student actually is engaged in nothing. "Sitting"

can take place in every location of the school.

N. Solving Math Problems engaging in a solving function of a mathematical nature

can be for a class or some other activity.

P. TV Viewing: watching TV or taped presentation. This activity will likely be

confined to the library area or special area set aside for such activity.

R. Using Resource Materials: the general activity of researching, reading, or engaging

in work in one of the resource areas.

S. Writing: can take place in most locations of the school and can be specifically for
a class assignment or personal writing.

T. Other Class Assignments: any assignment for a class not fitting into any other

category. This activity could take place in many areas.

U. Other Activity: any activity which is neither a class assignment no characterized

by any other category. The student was askt:d to explain the type of activity so

that it could be placed into another of th categories if the investigator deemed
it as logical.

V. Excused From School: any time that the student was away from school for only

a portion of the day. An example of this type activity would be for doctor or
dental appointm,at, etc.

W. Studying: any type of studying done by the student that was not adequately
described in any other activity.
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1. Are you a male or female?
A Male
B Female

2. How old were you on your last birthday?
A 14 or younger
B 15
C 16
D 17
E
F 19
G 20 or older

3. During this school year, about how many hours a week do you work for pay? Do not include chores
done around the home.
A None
B About 1 to 5 hours
C About 6 to 10 hours
D About 11 to 15 hot.rs
E Abell* 16 to 20 hours
F About 21 hours or more

4. On an average school day, how much time do you spend studying outside of school hours?
A None or almost none
B About 1/2 hour a day
C About 1 hour a day
D About 1 1/2 hours a day
E About 2 hours a day
F About 3 hours a day
G Four or more hours a day

In your school, how active have you been in each of the following groups of livities this school
year? Mark your answers to questions 5-12 as follows:
A Very active (hold office, attend all meetings, hold major responsibility)
B Fairly active (attend all meetings, participate in some major planning or activities)
C Participate little(attend some meetings only)
D Did not participate

5. Speech and dramatics (plays, debates, etc.)

6. Music (band, orchestra, choir, glee club)

7. Publications (yearbook; school newspaper, etc.)

S. Service clubs (FFA and FHA, FTA, etc.)

9. National Honor Society



10. Academic clubs (Latin, Science, Math, etc.; do not include required clubs formed within some
language courses)

11. Hobby clubs or activities (photography, chess, etc.)

12. Social activities sponsored by the school (dances, parties, etc.)

Mark your answers to 13 and 14 as follows:

Boys

A Participate in one sport
B Participate in two sports
C Participate in three or more sports
D Do not participate

Girls
E Participate in one sport
F Participate in two sports
G Participate in three or more sports
H Do not participate

13.Interscholastic Athletics (for example, 9th grade football, varsity or sophomore basketball, track,
swimming, gymnastics, golf, tennis, etc.)

14.Intramural Athletics (not scheduled physical education c14;ses)

15.If something happened and you had to stop school now, how would you feel?
A Very happy, I'd like to quit
B I wouldn't care one way or the other
C I would be disappointed
D I'd try hard to continue
E I would do almost anything to stay in school

16.How good a student do you want to be in school?
A One of the best students in my class
B Above the middle of the class
C In the middle L.1 the class
D Just good enough to get by
E I don't care

17.How close do you come to doing the best work you are able to ao in school?
A Very close
B Quite close
C Somewhat close
D Not very close
E Not at all close

2



Use the following choices in answering questions 18 and 19.

A Something less than high school graduation
B High school graduation
C After high school graduation, work for a company that will train me on the job or send me

to school at their expense
D Enter the military service after high school and get some training there
E Attend a technical, trade, or business school which requires two years or less to complete
F Attend a technical, trade, or business school which requires more than two years to complete
G Attend some college but not graduate
H Complete a junior college program
I College graduation (Bachelor's Degree)
J Something beyond a Bachelor's Degree such as a degree in law, medicine, dentistry, M.A. or Ph.D.

18. Suppose that the decision about your future education was entirely up to you, and you need only to
consider your own abilities and interests. Which of the preceding statements best describes the highest
level of education you could attain?

19. Realistizally, considering not only your abilities and interests, but also your financial situation, your
parents' expectations, your family responsibilities, and what you want to do after high school, what
is the hi' hest level of education you expect to attain?

20. What is the main reason for the difference, if there was a difference, between your answers to the preceding
two questions?
A I gave the same answer to both questions
B My parents want me to continue my educationeven though I don't think I could succeed
C My family cannot afford to give me as much education as I could attain
D Family responsibilities and problems (other than financial problems) will force me to limit my

education
E I would rather get married or go to work than go to the highest level I could attain
F I don't really want to continue beyond the level marked in the second question
G I expect to go into the armed forces

21. If you are a girl, answer this question. (Boys do not answer this question.) After you finish your
schooling, what do you expect to do?
A Have a full-time career other than homemaker
B Have a full-time career for awhile, then combine homemaking with a career
C Have a full -tirie career for awhile, then a full-time homemaker
D Begin with and maintain both a career and homemaking
E Be a full-time homemaker

22. Which one of the following types of schools do you expect to attend when you finish high sci.00l?
A I don't expect to attend any school next year
B Business se,tool (clerical, keypunch, stenographic, accounting, etc.)
C Apprenticeship training pi ogram (plumbing, electrical, carpentry, etc.)
D Registered Nursing less than a B.S. degree (not practical nursing)
E Pie School (such as auto mechanics, (hafting, electrician)
F Technical School (such as electronics, engineering technology)
G Junior College (2 years) or Area Community College or Area Vocational School (2 years)
H College (4 years or more)
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23. If you plan to continue your education when you finish high school, where do you expect to go to

school?

A I do not expect to continue school beyond high school

B In my hometown or near encrigh so I can live at home

C In Iowa but away from home
D Outside of Iowa but in a Midwestern state
E In a Northeastern state
F In a Southeastern state
G In a Northwestern state
H In a Southwestern state
I Outside of the United States
J I do not know yet

24. Which of the following statements best describes your plan to finance your education or training beyond
high school?
A All finances will be taken care of by parents, savings, or a trust fund
B I will have to apply for financial assistance in the form of a scholarship, grant, or loan
C I plan to work for the money
D Both B and C above
E I don't know at this time how I will finance my education or training
F I don't plan to continue my education ;,'r training beyond high school

Us?, this list to answer questions 25 throur,'' 28.

A Art, drawing, and crafts
B Business education
C English (reading, speech, literature, rhetoric, etc.)
D Foreign Language (French, Spanish, German, etc.)
E Mathematics (arithm,:tic, algebra, geometry, etc.;
F Music (band, chorus, etc.)
G Physical education
H Sciences (chemistry, biology, physics)
I Social Studies (geography, history, civics, etc.)
J Vocational subjects (home economics, industrial arts, agriculture, etc.)

25. Which one of the above groups of subjects do you like best?

26. Which one of the above of subjects is your second choice?

27. Which one of the above groups of subjects is your third choice?

28. Which one of the above groups of subjects do you like the least?

29. How do you feel about homework?
A Teachers give us too much
B I like the amount teachers presently give us
C Teachers give us too Ha'

4
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30. Do you have a car of your own ,car which you actually oven or one which is considered only yours touse)?
A Yes
B No

31. How often do you drive your parents' car?
A Never
B Once a week
C Twice a week
D Three times a week
E Four times a week
F Five or more times a week

32. When you finish your education, what sort of a job do you think you will have?
A Technicalsuch as draftsman, surveyor, medical or dental technician, etc.
B Officialsuch as manufacturer, officer in a large company, banker, government official or

inspector, etc.
C Managersuch as sales manager, store manager, office manager, factory supervisor, etc.

Proprietor or ownersuch as owner of a small business, wholesaler, retailer, restaurant owner, etc.D Semi-skilled workersuch as factory machine operator, bus or cab driver, meat cutter, etc.
Clerical workersuch as bank teller, bookkeepers salesclerk, office clerk, messenger, etc.

E Service workersuch as barber, waiter, mail carrier, etc.
F Salesmansuch as real estate or insurance salesman, factory representative, etc.
G Farm or ranch manager or owner
H Workman or labore -such as factory worker, filling station attendant, farm worker, etc.I Professional m -:h as accountant, artist, clergyman, dentist, doctor, engineer, lawyer, college

professor, sacial worker, teacher, etc.
J Skilled worker or firemansuch as baker, carpenter, electrician, mechanic, plumber, tailor,

foreman in factor3 , etc.

Consider the following school activities. For each one, please indicate the one person in school who has
given yot. the best help. Choose from the following:

A Teacher
B Counselor
C Student
D Principal
E No one

33. Selecting your school subjects?

34. Planning ways to study better?

35. Planning for your future education after high school?

36. Planning your occupational career?

37. Learning more about yourself?

5



38. Getting along better With other people?

39. Learning about the school when you first came as a new student?

40. Learning how you scored on a standardized ability and achievement test?

41. Solving a personal problem?

42. Do you feel that you can get to see a guidance counselor when you want to orneed to?

A Yes
B No

43. How many times did you talk to a guidance counselor this past year?
A Never
B Once
C Two or three times
D Four or five times
E Six or more times

44. Do you feel that you can see your teachers when you want to or need to?

A Yes
B No

45. During unscheduled time when you asked teachers for help with course work, were you satisfied

with the help you received?
A Always satisfied
B Usually satisfied
C Seldom satisfied
D Rarely satisfied
E Never satisfied

46. During unscheduled time, how often do you have discussions with your friends about ideas that have

come up in your classes?
A Several times a day
B About once a day
C About once or twice a day
D About once or twice a month
E Never

47. Which of the following do you feel you most need to improve?
A Discussion skills
B Relating to teachers
C Relating to other students
D Use of library and resource centers
E Maintaining interest in school work
F None of the above

6



48. Which of the following do you feel you most need to improve?
A Speaking
B Listening
C Writing
D Mathematics
E Reading
F None of the above

49. Which of the following statements best describes your parents?
A They are married and living together
B My mother is not living
C My father is not living
D They are married but not living together
E They are divorced
F Neither of my parents is living
G I cannot answer this.question

50. With whom are you now living; that is, who are the heads of the house in which you live?
A Mother and father
B Mother only
C Father only
D Sometimes with my mother, sometimes with my father
E Mother and stepfather
F Father and stepmother
G Grandparents, aunt, uncle, or cousins
Ii Brother or sister
I Foster parents (not relatives)
J None of the above

The following choices are to be used in answering questions 51 and 52 about the kind of work your father
and mother do.

A Technicalsuch as draftsman, surveyor, medical or dental technician, etc.
B Officialsuch as manufacturer, officer in a large company, banker, government official or inspector, etc.C Managersuch as sales manager, store manager, office manager, factory sup-A-visor, etc.
D Semi-skilled workersuch as factory machine operator, bus or cab driver, meat cutter, etc.

Clerical workersuch as bank teller, bookkeeper, salesclerk, office clerk, messenger, etc.
E Service workersuch as barber, waiter, mail carrier, etc.
F Salesman - -such as real estate or insurance salesman, factory representative, etc.
G Farm or ranch manager or owner
H Workman or laborersuch as factory worker, filling station attend, farm worker, etc.
I Professionalsuch as accountant, artist, clergyman, dentist, doctor, engineer, lawyer, college

professor, social worker, teacher, etc.
J Skilled worker or foreman such as baker, carpenter, electrician, mechanic, plumber, tailor,

foreman in factory, etc.

51. Which of the above statements best describes your father's occupation? If your father is not living,
or if he is retired, what was his occupation?

7



52. Which of the above statements best describes your mother's occupation? If your mother is not living,
what was her occupation? (Respond to this item only if your mother is employed outside the home.)

Use the following choices in answering questions 53 and 54.

A None, or some grade school
B Completed grade school
C Some high school, but did not graduate
D Graduated from high school
E Technical or business school after high school
F Some college, but,less than 2 years
G Some college, but less than 4 years
H Graduated from a 4-year college (B.A., B.S., etc.)
I Received the Master's Degree (M.A., MS., usually S or 6 years of college)

J Received the Doctor's Degree (Ph.D., M.D., D.D.S., usually 7 or more years of college)

53. Which one of the above statement:. oest describes the HIGHEST level of education which your father
his attained? If your father is not livinp, what was the highest level he attained?

S4. Which one of the above statements best describes the HIGHEST level of education which your mother
has attained? If your mother is not living, what was the highest level she attained?

55. Which of the following statements best describes the way your parents feel about the homework your

teachers give you?
A To my best knowledge, my parents don't have any feelings one way oranother on the subject

B They feel the teachers give too much homework
C They feel the teachers give about the right amount of homework
D They feel teachers give too little homework

THANK YOU FOR YOUR TIME AND COOPERATION.
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RESOURCE ALLOCATION

In any educational program several resources are put to simultaneous use in an effort to achieve
some predetermined goal. The goal may be to create an atmosphere more conducive to student decision-
making, or it may be only to facili 4e the learning of basic skills. The many resources that are employed
are done so in an effort to ultimately approach the achievement of the particular goal.

Through the years the educational programs of schools have been largely governed or modified
by the configuration of three basic resources facilities, staff and pupils. The shortage or abundance
of facilities in relation to enrollment has often been the sole determinant of how a school's program has
been managed. Likewise, the experience and training of staff members plays a determinant role in deciding
how the curriculum will be offered. The basic type of student served by the educational program demands
certain considerations, and thus becomes the third major resource in the resolution of the educational
goals of the school.

The means by which the basic resources are allocated has generally been indicated by the school's
master schedule, just as the master schedule of any school reflect the interwoven intricacies of an educa-
tional plan and the relation of that plan to the school's total curriculum. Schools with an extensive offer-
ing of elective courses will often utilize an altogether different type of master schedule than will the school
with fewer, more basic courses. A curriculum involving wide offerings in skills courses, for instance, will
likely make allowances for a differing type of instruction and for laboratory or practice time for those
skills.

The master schedule is often the only tool available that can lend objective information regarding
the potential attainment of those predetermined goals of the school, whatever they may be. The master
schedule serves as the core the operation and functioning of the school and translates what is desired
to happen into what is actually happening. Regardless of the school's stated purposes and goals, the
ultimate test of their attainment lies in their practical. application through the master schedule. .

I. Resources Used

Although many resources are constantly at work in the process of education, the broad categories of
facilities, staff, end pupils have been identified as major resource program modifiers. All are necessary to
effect the educational program, and all are dependent upon financial support in order to function within
the parameters of the educational system.

The facilities resource is concerned primarily with the physical plant, but, more specifically, the manner
in which that physical plant is utilized for purposes of instruction. Various rooms in the plant were designed
for special purposes, whereas other rooms are for general use. The rooms may be of differing sizes and
shapes and with different types of accommodations.

Facilities that are set aside for special purposes are able to accommodate a precalculated maximum
number of pupils to be engaged in the specific activity for which that space is reserved. Basedupon a
standard defined by the National Council on School House Construction, the standard number of pupil
stations available can be calculated from the dimensions of the facility. The utilization of each space
can then be calculated from the enrollments into the clisses using it.
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General purpose spaces provide the greatest flexibility since they can be used for many types of
activities. This type of facility, however, must be scheduled for use by nearly anyone at any time in order
to achieve the maximum utilization possible.

The allocation of staff in the educational program presents an altogether different concern for the
attempt to achieve the goals of the curriculum. Certain teachers on the staff may have distinct abilities
that set them apart from the others. Some teachers for instance, may perform much better in lecturing to
a large group of students, whereas others on the teaching staff may do a far better job in conducting
small group class meetings. In many cases, a team of teachers is able to be much more effective than would
an individual teacher. The combining of individual teacher's attributes therefore presents the opportunity
for more effective teaching and the opportunity for greater learning on the part of the pupils. No longer
is a single teacher responsible for a given number of pupils for each day of the school year. In addition
to teaching activities the teacher's assignment may involve supervisory activities during unscheduled time
in departmental resource centers or in individual student conferences. The teacher is provided an
adequate amount of time to prepare for the classes assigned to teach.

The teacher, because of varying assignments, is often provided assistance in the form of teacher
aides or paraprofessionals, who perform a part of the teacher's administrative duties, paper correction,
and clerical needs. The teacher is offering expertise within particular subject areas. If the teacher is indeed
assigned to several types of activities, an accounting of the allocation of time becomes of distinct value
in measuring the success of the school's program.

The manner in which students' time is scheduled illustrates an effort to get at the very nature of
the reasons for having an educational program. Their time is of utmost importance, since the students
are the raw products that the educational prozess attempts to transform toward a finished product.

During the course of a student's day a part of the time is scheduled into structured classes, a part
of the time may be allowed for study activity within a structured class, and a part of the time may be
unscheduled to allow the student to pursue activities of his own choosing. For that portion of the
students' time which is defined in the schedule, some types of courses require greater amounts of time
than do others. For example, a course that requires the student to engage in laboratory-type work will
often be more demanding than will the course that is basically lecture and/or discussion. Much of the
preparation for discussion can be accomplished during the students' unscheduled time, whereas special
purpose facilities may be required for laboratory work.

II. The Master Schedule

Management decisions should be made only after certain data have been collected and studied.
A part of any school's management or administration is the construction and implementation of a
master schedule as a tool for carrying out the educational program of that school.

Accountability for any educational program rests in the hands of the person or persons responsible
for administering that program. Consequently, if a major means of testing the success of an educational
plan does, in fact, lie in the school's master schedule, the accountability of the program ultimately rests
with the schedule builder.

Through years of educational schedule building, the principal of the school has had the respon-
sibility for putting together the various resources for a workable plan of action to be used throughout the
academic year. Historically and expediently, the schedule has been characterized by standard meeting
times for all classes, regardless of their needs. However, with the introduction of the computer to assist
the school administrator, several innovations have been presented among them the construction of a
school's master schedule.
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The Stanford School Scheduling System is a series of computer programs that will construct a
master schedule for schools and embody many of the flexible aspects of scheduling that are looked upon
as desirable in carrying out a school's educational plan.

In order to build the master schedule by computer, various inputs of data are necessary. Among
them are teacher and room designations and meeting patterns for each phase of every course offered.
Any special restrictions on either teachers, rooms, or courses must be defined early. Also required are the
students' request.; of courses for the ensuing semester or academic term.

After all inputs have been collected and assembled in the proper manner, the schedule construc-
tion can begin. Several attempts may be necessary to arrive at a satisfactory master schedule that approx-
imates completion of the program desired by the school. With the completion of the computer-generated
master schedule, manual changes can be made in order to accommodate particular peculiarities within
certain areas of the school.

After all manual changes have been performed, the completed master schedule is then ready to be
loaded with students' requested courses. The computer performs this function in rapid fashion. From
the student assignment programs of the Stanford School Scheduling System, the student schedules,
teacher schedules, and room schedules are produced. Also available are copies of the master schedule
indicating each section's meeting pattern and time, teachers and rooms assigned, and the numbers of
students assigned.

III. Data Provided by the Master Schedule

The master schedule is able to provide various additional data that can indicate allocations of
staff, facilities, and students. With this data the administrator has the opportunity to make more intel-
ligent management decisions that concern the operation of his school. A Resource Utilization Program,
used in accordance with the Stanford School Scheduling System, serves as the reporting tool by which
the resources have been allocated. The information provided in the entire Resource Utilization Program
is derived from the final master schedule before manual changes to the students' schedules, if any, are
made.'

Control Information From Program

The "Basic School Data" refers to the overall parameters of the school's scheduling program.
The numbers of teachers and rooms listed may reflect a certain amount of duplication, particularly if a
false teacher or room was used in order to expedite the computer's original scheduling process. The use
of such a technique is common when intentional teacher or room conflicts are tolerated and/or desired.

The use of teacher teams and room teams, although not too prevalent, often presents a situation
that alters the scheduled density figures for both teachers and rooms. A team of teachers or a team of
rooms assigned to a single section within the schedule will modify the student-teacher or student-room
ratio. The number of teacher teams and room teams are indicated in order to signal their presence.

The "Total Availabilities for School" category lists, in minutes, the amount of aggregate time
that is available for students, teachers, and rooms. Allowances have not been made for teachers or stu-
dents that may be part time, or for the false teachers or rooms that may have been used merely to
accommodate the scheduling of a single section. They have been treated as full time in each instance
in which they are encountered.

The category entitled "Availability by Program Area," lists the number of aggregate available
minutes for students, teachers, and rooms for each of the identified program areas. Each program area

3
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includes specific courses that have been previously identified as being a part of the general program area.
The available minutes for teachers and rooms in each program area is based upon a proportion of the
scheduled minutes in each program area for the teachers and for the rooms.

Resource Utilization by Program Area

Each program area, as listed in the left most column of the output, is summarized showing by
column headings the total minutes of meeting time and the mean number of sections in the program.
Also listed are the numbers of pupils, teachers, and rooms involved in each program area and their per-
cent of the respective column totals.

In the case of pupils, the numbers listed may exceed the total school enrollment due to some
individuals being involved in more than one course within that particular program area. The correspond-
ing percent of the total would exceed 100, in such an instance.

The percent of total time scheduled within each program area for pupils, teachers, and rooms
is calculated, based upon school totals for each category. The sum of the percents in each program area
for each category provides the school summary data. These data are identical to the scheduled density for
each of the categories of pupils, teachers, and rooms.

Resource allocation is further segmented into a finer analysis within each of the program areas.
Each course within the program area is listed in the left most column by each individual phase of the
course as well as by the totals for each course. The meeting pattern columns of periods per meeting (PPM)
and meetings per week (MPW) are listed for each phase as well as the total minutes for each student in
each phase and the total course. The percent of each course's time in each phase is listed with that phase,
as well as the number of sections in each phase of the course, and the mean section enrollment.

Another column, the pupil category, indicates the total number of pupils assigned in each phase
of the course and its corresponding percent of the total for the program area. A similar treatment is
made for the categories of teachers and rooms, listing the numbers of teachers and the numbers of rooms
for each phase and their respective percents of the total for the program area.

In the final columns, the percent of time scheduled (based on program area totals) is calculated
and listed for each phase of each course and for the total course for each of the three categories of pupils,
teachers, and rooms.

If the described data are provided to the administrator and can more readily inform him of the
manner in which the various resources are being utilized, he and his assistants have the opportunity to
provide modem management decisions that will attempt to facilitate the goal of a learner-responsive
school system. The initial step will then have been initiated. It will serve to either justify or reject many
decisions made earlier and to provide invaluable assistance in the making of future decisions. A man-
agement information system for education will have begun to emerge.
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PLANNING FACILITIES FOR STUDENT USE
DURING UNSCHEDULED TIME

Introduction

In the last fifteen years American secondary education has been characterized by increased emphasis on
individualized instruction, As the secondary schools have restructured their programs to meet the individual
student's needs, they have greatly increased the planning and administrative problems associated with or-
ganizing the day - today operations of the school.

One method of changing the school program has been the use of the modular flexible schedule. It is
characterized by providing for unequal time increments for various courses and at the same time providing
for large group lectures, small group discussions, and independent study time for each course. This ability
by educators to vary the time and organization of classes has greatly increased the school's ability to serve
the individual student's learning differences in each subject area as opposed to the conventional schedule of
six, seven, or eight equal periods per day, every day, which does not enhance the school's ability to serve
these differences.

When school administrators tried to implement the ideas of Trump as he proposed in his books, Images
of the Future and Guide to Better Schools: Focus on Change, into their everyday school schedules, they
faced an almost impossible manual scheduling task. Through the work of Bush, Allen. and Oakford (instru-
mental in developing the Stanford School Scheduling System (SSSS), and the Generalized Academic Simula-
tion Program (GASP) which was developed at the Massachusetts Institute of Technology) and with further
developmental work done by Educational Facilities Laboratories, and the manual scheduling methods for
modular flexible scheduling, it has been made possible for educators to design a secondary program that con-
sists of various time patterns for different courses. Here, each course is composed of large group lectures,
small group discussions, and unscheduled independent study time activities. These computer programs com-
bine the individual secondary school's program of studies with the other school resourcestime, teachers,
rooms, and studentsinto an effective program. The output from these scheduling programs is a master
schedule with room assignments, individual student schedules, teacher schedules and class lists.

Through the use of computer technology combined with increased use of other educational technology,
educators have made it possible for secondary schools to serve the individual student's need of varying rate,
depth, and breadth of instructional opportunity. At the same time, these new scheduling methods have
made it possible for administrators to make more effective use of heir teaching staff through the use of
"teaching teams" with the addition of paraprofessionals.

The use of SSSS and GASP have solved the problem of scheduling students into various time patterns
and types of instruction. Yet, other problems have been created for educational planners. One main diffi-
culty is that of designing the facilities so that they will fit the school-designed modular flexible scheduling
program. Also included in this problem is how to design and provide the proper facilities for the indepen-
dent study phase (unscheduled time) of the program. School facility planners have not had adequate plan-
ning models or data to perform this function.

One tool that educational technology has provided to school planners to overcome this problem of
facility planning is the use of computer simulation modeling techniques. It is the purpose of this study to
develop a simulation model for use by decision-makers in educational facility planning to determine the
proper amount of space allocation for resource facilities needed for unscheduled independent study time
activities in a modular flexible scheduled secondary school.



Need for the Study

A review of the literature on modular flexible scheduling reveals that the unscheduled time phase of
the program causes the most problems in the operation of this form of scheduling. The chief cause of this
problem is the lack of the proper facilities in the proper proportions for unscheduled time activities.

It is the purpose of this study to develop a computer simulation model to help educational facility
planners make decisions in the following situations:

1. What effect will a schedule change in the present flexible schedule have on the unscheduled student
utilization of resource facilities?

2. If our school plans on implementing a modular flexible schedule, what student capacity should we
make our resource areas for the unscheduled phase of the program?

3. With our present resource facilities what would be the most effective scheduling method to have
maximum utilization of these facilities?

It should be noted that the unscheduled resource facilities will need more aril of the school plant than
any other program area offered.

i
It

Development of a Simulation Model

The main steps taken in developing a simulation model are the collection and processing of real world
data, the formulation of the model, the formulation of the computer program, the validation of the model,
and the design of simulation experiments.

The input data for this simulation model was collected from:

1. Discussions with the pilot high school administrators and from printed materials supplied by this
school;

2. The SSSS scheduling program for the second semester of the 1970-71 school year at the pilot high
school (see IEIC-MIS Student Use of Unscheduled Time-V);

3. A study performed by Smiley to determine what students did with their unstructured time at this
high school; and

4. Information supplied from the IEIC Management Information System being developed with this
high school.

Information that was obtained from the SSSS scheduling program for use in the simulation model was:

1. The number of students unscheduled by grade level by module by day.
2. The probability distributions of length of unscheduled time by module by day by grade.

From Smiley's study the following information for the simulation model was obtained:

1. - Probability distributions for student selection of resource facilities by grade by day.
2. Probability distributions for student selection of resource facilities by grade for cycle.
3. Probability distributions for length of use of facility by grade by day.
4. Probability distributions for length of use of facility by grade for cycle.

In developing a simulation model it is necessary to make some assumptions about the real world. For
this model the following assumptions were made:
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1. During unscheduled time, all students must be using some school facility as listed in Appendix A.
2. Once a student selected a facility, he used that facility for the whole module (15 minutes).
3. The student facility selection data was typical for the whole school year.

The desired output from the simulation model was the number of students by grade level using each
resource area for each module of the ey t..13.

To facilitate the computer program development, IBM's General Purpose Simulation System/360
(GPSS) was used. The use of this system reduced the programming time and made available the system's
special features such as random number generate rs, logic capabilities, and printouts of storage utilization.

The validation test that was made for this model was to compare the simulated output developed from
historical data with the present student usage. This comparison was made using data collected on actual
student head counts in the following resource areas at the pilot high school:

I. Library .

2. Mathematics Resource Center
3. Social Studies Resource Center
4. Cafeteria
5. Foreign Language Resource Center
6. Language Arts Resource Center

For this study two hypothetical experiments using this simulation model were performed. The first
experiment was to determine for a hypothetical situation the student capacity of selected resource areas
for use by students during their unstructured time for an increased enrollment at the pilot high school of
300 students coming from junior high schools using a modular flexible scheduling program. The second
experiment was to determine the student capacity of selected resource areas for a high school with a student
population of 1000 students planning to start a modular flexible schedule.

Operation of the CPSS Computer Simulation Model

The GPSS computer simulation model, which follows the flow chart as shown in Figure 1, operates asfollows:

A student (transaction) is generated at Block 1 with certain properties according to the user's input
parameters. As the student moves through Blocks 2 and 3, the student is assigned the amount of time un-scheduled an the resource facility selected. In this model these situations are generated using the random
number gene ^tors and the user's supplied probability distributions for these assignments.

Next,- e student enters the selected storage (Block 4) at which time the GPSS model assigns a lengthof time to the student for use of this storage using the random number generator and the user supplied prob-ability distribution for this assignment (Block 5).
At Block 6 a test is made of each transaction in the storage location to see if the simulated clock time

is greater than or equal to the time assigned to each transaction for use in a particular storage. This test is
made at the end of each simulated period in the cycle. If the simulated clock time is greater than or equal
to the time for the transaction to leave the storage, the transaction leaves the storage (Block 7) and the GPSS
program automatically updates the statistics for that storage location. If the clock time is less than the trans:
action time for leaving the storage, the transaction remains in that location until this check was made at the
end of the next period.
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Before the transaction leaves the system at Block 9, the GPSS computer model checks to see if the un-
scheduled time is less than the simulated clock time. If the unscheduled time is greater than the clock time
(Block 8), the student is recycled back to Block 3 and repeats the cycle. If not, the student then leaves the
system to attend lunch or a scheduled class.

This procedure was carried out for each period for each day of the cycle for each grade level. Also, at
the end of every period the model determines the number of students in that resource area.

Results

The first simulation experiment that was run using the developed GPSS simulation model was to show
how this model could be useful to school planners for a school that is using modular flexible scheduling. The
specific problem was to simulate a school situation in which 300 new students could be expected in a couple
of years. Also, this problem presented the situation in which the students would be coming from junior high
schools that are using independent study programs. The question answered in this experiment was what effect
would these students have on the resource facilities in this school.

The analysis of the simuiFtion data shows that for the present capacity of the following resource areas
the student capacity would be exceeded as follows:

Library-49% of the time;
Mathematics Resource Center-19% of the time;
Social Studies Resource Center-16% of the time;
Language Arts Resource Center-1% of the time; and
Foreign Language Resource Center 0.5% of the time.

This shows that the main area of concern for planning the facilities is focused on the Library and the Math-
ematics and Social Studies Resource Centers.

Table 1 shows the results of increasing the capacity of the three above-mentioned resource areas. If the
capacity of the Library was increased to 260 students, its capacity would be exceeded 12 percent of the time
as is the present situation at the pilot high school. Increasing the capacity of the Mathematics Resource Cen-
ter by 20 students to a new capacity of 88 will result in the capacity being exceeded 4% of the time according
to the simulated data. Increasing the Social Studies Resource Center by 10 students tc a new capacity of 59
results in the capacity being exceeded for 5% of the time.

It should be noted that these values are not adjusted for students absent, in Directed Study Hall, or in
the Work Release Program.

Based on the simulation data the administrators can increase the capacity of the above-listed resource
areas as indicated, or they an investigate the possibilities of making some schedule changes to spread the
number of students per module more uniformly throughout the week. It could be possible that the Li-
brary might be the only resource area that may need its capacity increased.

This data shows the usefulness of simulation modeling as presented in this study in combination
with the simulation capabilities of computer scheduling for predicting resource facility capacity needs.

The second simulation experiment tested using this model was to show how these simulation results
could be used in planning the size of the Library, Mathematics, Social Studies, Foreign Language, and Lan-
guage Arts Resource Centers for a school intending to start a modular flexible scheduling program. This
school will have a student population of 1000 students with a program similar to that of the pilot school.
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TABLE 1

PERCENTAGE OF TIME THE STATED STUDENT CAPACITY
OF THE LIBRARY AND MATHEMATICS AND SOCIAL

STUDIES RESOURCE CENTERS IS EXCEEDED

Resource Area Capacity Percentage of
time capacity
exceeded

Library 180* 49

200 34
220 25
240 15

260 12

280 1.5

Mathematics

Social Studies

* Present Student Capacity

68* 19

78 11

83 7

88 4

49* 16

59 5

64 1

In the development of this problem it was necessary to adjust the probability distributions for student
selection of resource areas, because this school is planning to combine its Foreign Language and Language
Arts Resource Centers. Also, the school will not have an Open Lab Gym, a Distributive Education Room,
a Reading Laboratory, or a Commons Area.

Table 2 shows the percentage of the time the student capacity was in excess of a given capacity for the
Library, Mathematics, Social Studies, and Language Arts Resource Centers. The school administrator of this
hypothetical school would then have to make a decision as to what percentage of the time would be accept-
able for the student capacity of these areas to be exceeded. For example, Table 2 shows that if this per-
centage was set at 10 percent, the capacity of the resource areas would be set at 135 students for the Lib-
rary, 40 for the Mathematics Resource Center, 25 for the Social Studies Resource Center, and 40 for the
Language Arts Resource Center.
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TABLE k

PERCENTAGE OF TIME THE STATED STUDENT CAPACITY
OF THE LIBRARY, MATHEMATICS SOCIAL STUDIES AND

LANGUAGE ARTS RESOURCE CENTL RS IS EXCEEDED

Resource Area Capacity Percentage of
time capacity
exceeded

Library

Mathematics

Social Studies

100 44
110 29
120 19
130 12
140 4

35 19
40 11

45 6
50 2

20 31
25 11
30 2

Language Arts 30 23
and 35 14

Foreign Language 40 8
45 6
50 1

Conclusion

The real value of this simulation becomes apparent when the data from it is combined with the simula-
tion model proposed by Van Dusseldorp (54) for determining the number of large group, middle size group,
and small group rooms that are needed for the planned program. Further data is available for use by the
school administrator for facility size determination if he makes use of the Room Utilization Programs devel-
oped by the IEIC for use in its Management Information System. The two simulation methods combined
with the Room Utilization Program form a complete set of tools that are available to educational planners
and decision-makers for designing facilities for modular flexible scheduling programs.
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APPENDIX A

Resource Areas Available to Students During Unscheduled Time
at the Pilot High School

Rest:mice Areas at the Pilot High School

The following list of resource areas at the pilot high school is from Smiley's doctoral thesis, "Student Use of Unscheduled
Time in a High School Employing a Flexible-Modular Schedule," pages 63 to 71. (56) This information is used with the author's
permission.

1. Administrative Offices: located near the main entrance and ',n the main thoroughfare to the nerve center of the
school. The administrative offices consisted of the principal's and associate principal's offices, a large conference
room, and the central office.

2. Counseling Center: located near the administrative offices and consisting of six private counseling offices, a re-
ception-information area, and a combination records and corference room.

3. Nurse's Office: adjacent to the central office. It consisted of an office for the nurse, an examination room, and
an area for reclining.

4. Teachers' Offices: scattered throughout the building, these included teachers' desks with small space for indi-
vidual student conferences. Many offices were shared by teachers from within the same department.

5. Library: located near the main entrance and near the center of the building, it provided seating for 180 students.
Ninety-five study carrels were provided for students wanting to study independently.

6. Large-Group Area: located on the second floor and available for student study when not in use as a large-group
classroom. Students could engage in quiet independent stir's/ or in small-group independent study.

7. Foreign Languages Resource Center: located in Room 151 id available for student use every module of the
cycle. The resource center provided materials and equipment appropriate for individual study and enrichment. A
Foreign Language Laboratory was included in this center.

8. Language Arts Resource Center: housed in Room 140 and serving as the departmental center of resources and
materials for the language arts. Teachers or para-professional staff were available at all times to assist students.

9. Mathematics Resource Center: located in Room 220, it provided space for independent study and research for
the Mathematics Department at all times during the cycle. Teachers and para-professionals were assigned to pro-
vide aid to students during all modules.

10. Social Studies Resource Center: occupied Room 211 as the departmental center for all of the social studies. It
was open for individual study for all modules of the cycle and was manned by teachers and para-professionals
throughout the cycle.

11. Reading Lab: provided individual study space for students every module of the cycle. Materials and equipment
were available to students in a supervised atmosphere.

8
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12. Science Labs: included laboratories for the areas of biology, physics, and chemistry. The biology area consisted
of two suites of two laboratories each, connected by a preparation room and adjoined by a greenhouse. Resource
area and individual research and experimentation space was readily available.

The physics laboratory comprised two highly flexible classrooms equipped with math-top desks, and movable
lab tables with easy access to air pressure, gas an water. A resource center, preparation room, and a darkroom
were adjacent and available for individual experimentation.

The chemistry facilities included two laboratory classrooms connected by an office-preparation area. Ad-
jacent to the office-workroom area was a large chemical and laboratory-apparatus storage room.

13. Distributive Education Room: located in Room 114 and consisting of displays and visual merchandising techniques,
the room was sectioned into learning areas for various phases of merchandising and available at any time the students
were not in a scheduled class.

14. Speech Room: Room 156 was divided with a folding wall permitting dual use. A resource center for students in
speech was provided, along with three small conference rooms with visual control to be used for committees, de-
bate, and rehearsal.

15. Band Room: available for rehearsal and practice of individuals or instrumental groups. Individual practice rooms
were small enough to be efficient for individual practice.

16. Strings Room: allowed space for rehearsal of individuals or small-group ensembles in an acoustically treated at-
mosphere. A resource library was also provided.

17. Vocal Music Room: located in Room 111, with permanent risers making rehearsalmore efficient. Practice rooms
allowed students to work individually or in small groups. The area was carpeted and acoustically treated for more
efficient use.

18. Art Area: comprised of Rooms 139A for crafts, and 139B for art, the rooms were divided into individual work
areas for drawing, ceramics, jewelry, and sculpturing. A student study center for individual researchwas located
in each room.

19. Business Education Area: located in Rooms 135-138A. A cooperative office was equipped with an offset press
and used for printing most of the necessary school forms. A dictation lab was available, and a bookkeeping lab
had an adding machine on every student table. Any time that rooms were not being used by a scheduled class,
they were available for individual student use.

20. Home Economics Area: involved a clothing laboratory equipped with fitting and construction facilities, interior
design studies, food laboratory designed for food preparation, and a family living center.

21. Agriculture Room: served as a part of the industrial arts area and provided a work area as well as resource area
for agriculture.

22. Auto Mechanics Room: open for students to perform assignments and individual work at any time including
when a class was in session in another part of the room.

23. Electronics Room: an open lab room with adequate materials and equipment for individual work.

24. Mechanical Drawing Room: served as both a classroom for instruction and individual work projects.

25. Metals Room: provided opportunity for independent work projects with adequate machinery and tools.
26. Woods Room: located within the industrial arts area, supplied with adequate machinery and equipment for large

and small jobs alike.

All power tools and equipment for the industrial arts area were grouped together for safety and efficient
operations.

27. Driv-atminer: located in the east wing of the building, twelve units were available for students to use any time
fc, fourteen hours of simulator driving during the semester.
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28. Open Lab Gymnasium: included stations for nearly all sports and activities. Through the use of curtains, the gym-
nasium could be divided into four areas. The balcony provided floor space for tumbling, basketball, volleyball, and
gymnastics; adjacent to this were a wrestling facility and a physical educatixi classroom. An underground area
had been developed that contained a 110-yard running track with sufficient infield area for hurdling and jumping.
A batting cage was used for baseball and golf practice and five archery stations were available.

29. Open Room: Any classroom not being used was available to students wanting to study individually or in small
groups.

30. Cafeteria: allowed for the serving of breakfast and snacks until 10:45 a.m. each day. Lunch was served from
11:30 a.m. until 1:00 p.m. Music could be piped into the area which was used for study and relaxation through-
out the day. It could also be used as an assembly area for a large group of students.

31. Commons Area: located near the main entrance, it served as a large gathering area and passing area throughout the
day.

32. Hallway: any area used primarily for passing from one location to another.

33. Rest Room: located in several places throughout the building.

34. Other: any area used by the student not categorized by any other listed resource.
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PLANNING AN EDUCATIONAL BUDGET BY PROGRAM
THROUGH FINANCIAL RESOURCE ALLOCATION

Introduction

The pressing demand for adequate, accurate, and timely educational information is one of the
most crucial needs in the administrative management and development of America's educational
program. An educational information system that can provide pertinent information, when needed,
to enable the administrator to cope with the problems confronting contemporary education is an
almost indispensable management tool in the educational process today. Such a system, referred
to as a Management Information System (MIS), is now in the developmental stage at the Iowa
Educational Information Center. According to Foley (1969), MIS

.represents a plan to utilize modem management techniques to
facilitate the goal of a learner-responsive school system. The Management
Information System component is being developed to meet the need
for the coordination of the resources of staff, facilities, and time with
the long range planning and financial management efforts of the future. (Foreword)

Educational Administration is emphasizing more and more the ability of the manager to make
wise decisions based on appropriate information. A necessary prerequisite for any systematic study of
the information needs in decision-making is the establishment of an educational data bank. Foley (1969)
describes the four interrelated activities necessary for the development of this data bank as follows:

1. Information Collection the development of specifications for information sources and,
when appropriate, sampling techniques; the development of specifications for instrument
construction and the scheduling of information collection; the development of common
definitions for data elements in the bank.

2. Information Organization the development of methods for cross classification of informa-
tion; the development of coding systems for information storage; the development of
systematic reliability and validity checks for information.

3. Information Analysis the development of analytical tools for information manipulation;
the development of base line or referent information; the development of schedules for
periodic evaluation of procedures.

4. Information Reporting the development of criteria for specifying information reporting
audiences; the development of formats, schedules and reporting session procedures; the
development of strategies for providing information to users. (p. 3)

Data bank activities are being structured to classify data under the following five tracts or files:
(1) PUPILS, (2) FACILITIES, (3) STAFF, (4) COMMUNITY, (5) FINANCE.



The PUPIL DATA FILE includes elements with common definitions related to demographic
characteristics. It contains measures of the present level of intellectual functioning and measures of
achievement, performance, aspiration and expectation.

The FACILITY DATA FILE includes the site characteristics, the buildings (construction, age,
and condition), the educational and non-educational space, the equipment specifications, and program
materials.

The STAFF DATA FILE includes demographic characteristics, training and experience, ratings
and effectiveness measures, and salary.

The COMMUNITY DATA FILE includes the size and composition as well as area served, principal
industries, principal housing types and conditions, income level, ethnic characteristics, expectation levels,
and resource people and industries.

The FINANCE DATA FILE includes all cost elements relative to the educational program. It is
a fiscal reporting system which reflects the cost of operating the educational program.

When fully developed the above data banks serve as the nucleus of a PlanningProgramming
BudgetingAnalysisEvaluation System (PPBAES), which is a component of a comprehensive MIS.

Following is a description of the finance tract of the MIS developed by the Iowa Educational
Information Center (IEIC) in conjunction with the pilot school.

Goals

The finance file is designed with the dual goal of being an integral part of the Management Informa-tion System as well as a vehicle to introduce the technique of program-oriented accounting into an areatraditionally fund-object oriented. The finance file therefore provides an accounting system for itsinternal financial processing based on defined program structures. It also facilitates the transition fromtraditional budgeting practices to those which are program oriented, eventually leading to the developmentof a PlanningProgrammingBudgetingAnalysisEvaluation System (PPBAES). This system's maingoal is to rationalize decision-making by providing data on the costs and benefits of alternative ways ofattaining proposed objectives and by providing output measurements to determine the effective attain-ment of chosen objectives over a period of time.

Chambers (1968) defines a PPBAES as "the assembling and implementation of procedures wherebythe objectives of a cluster of activities and the alternatives for achieving those objectives over a multi-
year period are determined, analyzed, evaluated, costed, and selected." (p. 6) The elements of a
PPBAES are defined by Chambers (1968) as follows:

Planning is the determination of what could be done over a multi-year period to achieve the objectivesof a program.

Program is a cluster of activities designed to achieve specific objectives over a multi-year period asa result of those activities.

Budgeting is the estimation of costs over a multi-year period to achieve program objectives
Analysis is an analytic examination of a program and itsactivities, procedures, processes, methods,routines and techniques.
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Evaluation is an appraisal of program objectives and program of accomplishments.

System is an assembly of procedures, processes, methods, routines or techniques united by some
form of regulated interaction to form an organizational whole. (p. 6)

According to Chambers (1968), the implementation of a PPBAES requires the following manage-
ment capabilities:

(1) To budget over a multi-year period.

(2) To account and report expenditures by programs expressed in the budget. In most cases a
cost accounting system requires computer hardware.

(3) To coordinate and plan both on a horizontal and vertical basis the programs of a school
system.

(4) To provide relevant information for use in decision-making; that is, to provide integrated
information about pupil personnel, curriculum, facilities, et cetera.

(5) To evaluate the programs. Such evaluation must have validity and reliability, which in most
cases will require objective evaluation techniques.

(6) To analyze current inputs and outputs and to modify those inputs and outputs as deemed
necessary. (p. 14)

The underlying assumption of the Management Information System is that by establishing and
interrelating the five files of data, these management capability requirements will be met, thus making
it possible to establish a PPBAES.

Present Status

Phases in the Implementation of a PPBAES and its Relation to a Management Information System.

Five phases have been identified which will lead to the implementation of a PPBAES and define
its relation to a Management Information System.

In the first phase, expenditures are defined in terms of Fiscal Year, Fund, Organizational Unit,
Program, Program Area, Course or Activity, and object of expenditure. The objectives associated with
this first phase are: (1) the implementation of budget planning procedures which specify expenditures
on a multi-dimensional basis, and (2) the utilization Df accounting procedures which will monitor ex-
penditures along these same multi-dimensional lines.

In the second phase, goals and objectives are stated in terms of programs and courses or activities.
There are three objectives for this second phase: (1) to state the instructional goals and objectives of
the educational program in measurable terms, (2) to state non-instructional goals and objectives for the
other programsSupport of Instruction, Administration, and Maintenance and Operation, and (3) to
develop and implement procedures to measure achievement of these goals and objectives.

In phase three, expenditures of phase one and objectives of phase two are related to each other.
The object here is to view program and course objectives in terms of cost.
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In phase four, programs are projected in terms of cost over a multi-year period. Each program
projects its costs for maintaining the program at its present level and for expansions of the program that
are desired or necessary over a 3-5 year period in the future.

The final phase is the evaluation of how well program objectives are attained and the exploration
of other possible alternatives. The objective here is to consider and simulate various alternative means of
achieving goals in terms of cost and likelihood of success.

Program Structure

In the finance tract, there are four programs, each with its subsets of program areas each having
associated courses or activities: (1) Instruction, (2) Support of Instruction, (3) Administration,
(4) Maintenance and Operation.

Program I , Instruction, may be subdivided into such program areas as:

1. Language Arts
2. Foreign Language
3. Social Studies
4. Mathematics
5. Science
6. Business Education
7. Home Economics
8. Vocational Agriculture
9. Trades and Industry

10. Industrial Arts
II. Art .

12. Vocal Music
13. Instrumental Music
14. Physical Education
15. Driver Education
16. Workstudy

Each of these program areas is further subdivided into the instructional courses which comprise it.
For example, the foreign language program area is made up of French, German, Spanish, and other
foreign language instruction courses. (See Figure 1 for the relationship of the program structure elements
to each other as illuitrated by the breakout of junior high school foreign language courses. Included
in Figure 1 is the program level category which identifies the level of instruction as high school, junior
high, or elementary.)

Program 2, Support of Instruction, may be made up of the following program areas:

1. Pupil Personnel Services
2. Library 1MC
3. Health Services
4. Athletics
5. Co-Curricular
6. Pupil Transportation
7. Food Service

4
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Activities appropriate to each of these program areas have been defined.
Program 3, Administration, is subdivided into program areas which are administrative in nature.They may include the following central office positions and staff functions:

1. Board of Education
2. Superintendent
3. Assistant Superintendents
4. Central Office
5. Principals
6. Associate Principals
7. School Office

Program 4, Maintenance and Operation, may include the following program areas:

1. Facilities Acquisition
2. Facilities Construction
3. Facilities Maintenance
4. Facilities Operation
5. Utilities

Chart of Accounts

A new chart ofaccounts is being utilized in the Finance Tract as a basis for retrieval of fiscal datarequired to answer analytic questions. The chart has been designed to collect data at a low level ofspecificity. This maximizes the ability to segrepte specified items and t 3 aggregate related items in theprocess of determining program costs. The chart of accounts also provides for better fiscal control andimproved accounting procedures through its design and structure. An 18-digit code number is used toidentify each expenditure in the following dimensions:

Fiscal Fund Organizational Program Program Course or ExpenditureYear Unit Area Activity

XX XX XXX XX XX XXX XXXX

The following definitions for these dimensions are offered:
Fiscal Year: A fiscal year is the twelve month period of time to which the annual budget applies.A fiscal year is coded by a two digit number representing the last digits of the calendar year inwhich the school year ends.

FISCAL YEAR:,
FY 70 School Year 1969-70
FY 71 School Year 1970.71
FY 72 School Year 1971-72
FY 73 School Year 1972-73
FY 74 School Year 1973-74
FY 75 School Year 197475
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Fund: This two digit roimber relates the expenditure to the source of revenue:

FUND

10 General Fund 12 Special Courses Fund

11 Schoolhouse Fund 13 Student Activity Fund

Organizational Unit: The first digit of the three digit code number indicates the educational level
elementary, junior high, senior high or total system; the last two digits identify the building or

cost center.

ORGANIZATIONAL UNIT

System Wide 500 Central Office (all levels)

Elementary Schools 400-499

409 School A
418 School B
427 School C

Junior High Schools 200-299

209 Junior High School K
218 Junior High School L
227 Junior High School M

High Schools 100-199

109
111

Senior High School X
Senior High School Y

Program: This two digit number identifies the major divisions within the cost center. Four programs

have been identified:

PROGRAMS

1. Instruction
2. Support of Instruction
3. Administration
4. Maintenance and Operation

Program Area: This two digit code number identifies a major area of resporribility within a program.

For example, in the instructional program, language arts is a program area; in the support of instruc-
tion program, pupil personnel services is a program area.

Course or Activity: This three digit number specifies the lowest level to which costs are assigned.
In the instructional areas, these are courses which students take. In other programs, these are activites

which take place.
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Expenditure: The first digit of this four digit number identifies the type of expenditure. Ninetypes of expenditures have been identified: Certified salaries, non-certified salaries, employeebenefits, supplies and equipment, materials, repair and replacement of equipment, capital outlay,contracted services, and other costs. The last three digits are available for further specification ofthe type of expenditure; e.g., equipment is broken down as new, replacement, and repair.
Expenditures have been defined as follows:

Certified Salaries: Salaries paid to staff members in positions which require certification bythe State Department of Public Instruction.

Non-Certified Salaries: All salaries and wages paid which are not classified as certified salaries.
Employee Benefits: Those expenses for employee retirement and fringe benefits.
Supplies and Equipment: Supplies are items which are consumable and are normally usedwithin a year of purchase. Examples include: paper, pencils, workbooks, chemicals, soap,groceries. Equipment in this category includes only items which cost less than ten dollars.
Materials: Items which are purchased or rented in a form which is directly usable but notconsumable. Items classified as materials are used over a period of several years. Examplesinclude: books, films, tape recordings, et cetera.
Repair and Replacement ofEquipment: Expenditures for the repair and replacement ofcapital outlay equipment.

Capital Outlay: Expenditures made for equipment costing more than ten dollars and ex-penditures for new construction or remodeling of facilities.
Contracted Services: Those services which are jobbed out to agencies or individuals outsideof the school system.

Other Costs: Those costs which cannot be attributed to the other defined expenditure categories:

Input Data

Input data for the finance tract evolves mainly as a backward extension of the desired output in-formation to its lowest basic elements. Only in this way is it possible to aggregate costs along the pre.viously defined dimensions of Fund, Organizational Unit, et cetera.
Accurate input data fequires that costs be calculable and attributable to certain programs, courses,and activities. But since rot all expenditures can be readily allocated to one specific course or activityonly, it becomes necessi.,ry to calculate them on a pro-rata basis. This makes it possible, for example, toshow how departmental lump sum appropriations are distributed as expenditures across the courses oractivities in that department. Therefore, it is necessary to determine both direct and pro-rated directcosts to insure the accuracy of input data for the finance tract.
The percentage of proration is determined by department heads and principals, working cooperativelywith budget personnel and classroom teachers. Proration methods are generally based on one or more ofthe following elements: (1) time; (2) average-daily-membership or average-daily-attendance; (3) time-floor-area; (4) hour-consumption; (5) number of pupils; (6) mileage; or (7) quantity consumed. The fol-lowing is an example of this type of proration based on secondary counselors' time utilization in the pro-gram area of Pupil Personnel Services:
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Activity 101 Counseling 22%
Activity 102 Guidance 10%
Activity 103 Scheduling 19%

Activity 104 Clerical 20%
Activity 105 Testing 4%

Activity 106 Other 25%

TOTAL 100%

Costs which can be attributed directly to specific courses or activities are done so and thereby

facilitate the aggregation of expenditures along the desired dimensions.

Special budget forms have been developed to collect the required input cost data for the finance

tract. In addition, these forms are utilized for the normal budgetary process each year.

. All other input data which is necessary to produce the desired output information and which is

not contained in the cost data file is extracted from the other four appropriate data files of Community,

Pupils, Resources, and Staff.

Process

Data processing is an important component of a Management Information System, particularly when

it is related to a data base through which information is received, secured, accounted for, converted, and

retrieved. Computer programs are written to facilitate the manipulation of data along certain prescribed

lines to provide meaningful information for the decision-making proc_.,s.

The main thrust of the finance tract is to provide cost data along program and course or activity

lines. This calls for cost data gathering at a low level of specificity to allow aggregation along several
dimensions. Since the annual process requires cost data determination in its most elementary form, it is

also the logical point to collect cost data pertinent to the finance tract. Hence, the budgetary process is
the keystone of the cost-aggregation system and is the first computer program being developed for the
finance tract. This computer program is made up of two phases, the initial phase being concerned with

the collection and treatment of original budget data and phase two, Update, being concerned with sub-

sequent modifications of the original budget data. This process is flowcharted on page 11 and includes

the following steps:

1. Keypunching of budget data from budget data collection forms.

2. Creation of a budget data file.

3. Sorting of budget data file to sequence records according to program account numbers
creating budget file.

4. Editing and calculations of budget file data produces:
(a) Updated budget item file and
(b) Budget item list.

9
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Output From Finance Tract

The computer program being utilized yields as printout for each course or activity information underthe following headings: (1) Certified Salaries, (2) Non-Certified Salaries, (3) Employee Benefits, (4) Sup-plies and Equipment, (5) Materials, (6) Repair and Replacement of Equipment, (7) Capital Outlay, (8) Con-tracted Services, (9) Other costs. This information is then summed across courses and activities to giveprogram area totals and across program areas to give program totals.

Output Information

Data becomes information only when it is interrelated with the other files. This information servesas the main element in the decision-making process. Such cross-related categories of output informationhave been defined for each of the four programsInstruction, Support of Instruction, Administration,and Maintenance and Operationand form the basis for the reports in the finance tract of the Manage-ment Information System.
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